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Project: Q0652 GCRE - ONLLWYN

Results - Soil

Client: Quantum Geotechnic Ltd Chemtest Job No.:| 22-00477 22-00477 22-00477 22-00477
Quotation No.: Q21-24761 Chemtest Sample ID.: 1349251 1349252 1349255 1349256
Order No.: Client Sample Ref.: 1 2 2 3
Client Sample ID.: ES ES ES ES
Sample Location: TP1 TP1 TP2 TP2
Sample Type: SOIL SOIL SOIL SOIL
Top Depth (m): 0.2 1.0 0.3 1.0
Date Sampled:| 07-Jan-2022 | 07-Jan-2022 | 07-Jan-2022 | 07-Jan-2022
Asbestos Lab:] COVENTRY | COVENTRY | COVENTRY | COVENTRY
Determinand Accred. | SOP | Units | LOD
ACM Type U 2192 N/A - - - -
I No Asbestos | No Asbestos | No Asbestos | No Asbestos
Asbestos Identification v 2192 NIA Detected Detected Detected Detected
Moisture N 2030 % 0.020 13 22 8.1 8.8
Soil Colour N 2040 N/A Black Black Black
Other Material N 2040 N/A Stones and Stones Stones
Roots
Soil Texture N 2040 N/A Loam Gravel Gravel
pH M 2010 4.0 8.2 9.0 8.5 8.5
Boron (Hot Water Soluble) M 2120 | mg/kg| 0.40 <0.40 <0.40 <0.40 <0.40
Cyanide (Total) M 2300 | mg/kg | 0.50 <0.50 <0.50 <0.50 <0.50
Arsenic M 2450 | mg/kg| 1.0 12 17 14 17
Cadmium M 2450 | mg/kg| 0.10 0.26 0.46 0.11 0.34
Chromium M 2450 | mg/kg| 1.0 18 13 11 5.5
Copper M 2450 | mg/kg| 0.50 69 260 38 62
Mercury M 2450 | mg/kg| 0.10 <0.10 0.15 0.10 0.13
Nickel M 2450 | mg/kg | 0.50 34 26 18 18
Lead M 2450 | mg/kg| 0.50 26 69 23 47
Selenium M 2450 | mg/kg | 0.20 0.61 1.1 1.0 1.7
Zinc M 2450 | mg/kg | 0.50 110 240 41 150
Chromium (Hexavalent) N 2490 | mg/kg | 0.50 <0.50 < 0.50
LOI M 2610 % 0.10 22 65
Total Organic Carbon M 26251 % 0.20 22 43 39 44
Aliphatic TPH >C5-C6 N 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Aliphatic TPH >C6-C8 N 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Aliphatic TPH >C8-C10 M 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Aliphatic TPH >C10-C12 M 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Aliphatic TPH >C12-C16 M 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Aliphatic TPH >C16-C21 M 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Aliphatic TPH >C21-C35 M 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 3700
Aliphatic TPH >C35-C44 N 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Total Aliphatic Hydrocarbons N 2680 | mg/kg| 5.0 <5.0 <5.0 <5.0 3700
Aromatic TPH >C5-C7 N 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Aromatic TPH >C7-C8 N 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Aromatic TPH >C8-C10 M 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Aromatic TPH >C10-C12 M 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Aromatic TPH >C12-C16 M 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
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Project: Q0652 GCRE - ONLLWYN

Results - Soil

Client: Quantum Geotechnic Ltd Chemtest Job No.:| 22-00477 22-00477 22-00477 22-00477
Quotation No.: Q21-24761 Chemtest Sample ID.: 1349251 1349252 1349255 1349256
Order No.: Client Sample Ref.: 1 2 2 3
Client Sample ID.: ES ES ES ES
Sample Location: TP1 TP1 TP2 TP2
Sample Type: SOIL SOIL SOIL SOIL
Top Depth (m): 0.2 1.0 0.3 1.0
Date Sampled:| 07-Jan-2022 | 07-Jan-2022 | 07-Jan-2022 | 07-Jan-2022
Asbestos Lab:] COVENTRY | COVENTRY | COVENTRY | COVENTRY
Determinand Accred. | SOP | Units | LOD
Aromatic TPH >C16-C21 U 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Aromatic TPH >C21-C35 M 2680 | mg/kg| 1.0 1100 <1.0 <1.0 2300
Aromatic TPH >C35-C44 N 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Total Aromatic Hydrocarbons N 2680 | mg/kg| 5.0 1100 <5.0 <5.0 2300
Total Petroleum Hydrocarbons N 2680 | mg/kg| 10.0 1100 <10 <10 6000
Benzene M 2760 | mg/kg | 0.0010 < 0.0010 < 0.0010 0.0014 < 0.0010
Toluene M 2760 | mg/kg | 0.0010 < 0.0010 < 0.0010 0.0013 < 0.0010
Ethylbenzene M 2760 | mg/kg | 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010
m & p-Xylene M 2760 | mg/kg | 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010
0-Xylene M 2760 | mg/kg | 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010
Naphthalene M 2800 | mg/kg| 0.10 1.2 <0.10 <0.10 <0.10
Acenaphthylene N 2800 | mg/kg| 0.10 0.22 <0.10 <0.10 <0.10
Acenaphthene M 2800 | mg/kg| 0.10 0.22 <0.10 <0.10 <0.10
Fluorene M 2800 | mg/kg| 0.10 0.30 <0.10 <0.10 <0.10
Phenanthrene M 2800 | mg/kg| 0.10 2.4 2.8 1.4 2.6
Anthracene M 2800 | mg/kg| 0.10 0.46 0.64 0.25 0.48
Fluoranthene M 2800 | mg/kg| 0.10 4.3 4.0 1.0 2.5
Pyrene M 2800 | mg/kg| 0.10 4.1 3.3 0.83 2.0
Benzo[a]anthracene M 2800 | mg/kg| 0.10 2.3 1.7 0.37 1.1
Chrysene M 2800 | mg/kg| 0.10 2.5 2.0 0.55 1.3
Benzo[b]fluoranthene M 2800 | mg/kg| 0.10 2.9 2.5 0.57 1.4
Benzolk]fluoranthene M 2800 | mg/kg| 0.10 1.1 0.82 0.20 0.41
Benzo[a]pyrene M 2800 | mg/kg| 0.10 2.0 1.6 0.26 0.76
Indeno(1,2,3-c,d)Pyrene M 2800 | mg/kg| 0.10 1.4 1.2 <0.10 0.46
Dibenz(a,h)Anthracene N 2800 | mg/kg| 0.10 0.35 0.24 <0.10 0.14
Benzo[g,h,ilperylene M 2800 | mg/kg| 0.10 1.3 1.2 <0.10 0.45
Total Of 16 PAH's N 2800 | mg/kg| 2.0 27 22 5.4 14
PCB 81 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 77 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 105 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 114 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 118 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 123 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 126 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 156 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 157 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 167 N 2815 | mg/kg | 0.0010 < 0.0010
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Project: Q0652 GCRE - ONLLWYN

Results - Soil

Client: Quantum Geotechnic Ltd Chemtest Job No.:| 22-00477 22-00477 22-00477 22-00477
Quotation No.: Q21-24761 Chemtest Sample ID.: 1349251 1349252 1349255 1349256
Order No.: Client Sample Ref.: 1 2 2 3
Client Sample ID.: ES ES ES ES
Sample Location: TP1 TP1 TP2 TP2
Sample Type: SOIL SOIL SOIL SOIL
Top Depth (m): 0.2 1.0 0.3 1.0
Date Sampled:| 07-Jan-2022 | 07-Jan-2022 | 07-Jan-2022 | 07-Jan-2022
Asbestos Lab:] COVENTRY | COVENTRY | COVENTRY | COVENTRY
Determinand Accred. | SOP | Units | LOD
PCB 169 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 189 N 2815 | mg/kg | 0.0010 < 0.0010
Total PCBs (12 Congeners) N 2815 | mg/kg | 0.0010 < 0.0010
Total Phenols M 2920 | mg/kg| 0.10 <0.10 <0.10 <0.10 <0.10
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Project: 520652 GCRE - ONLLWYN

Results - Single Stage WAC

Chemtest Job No: 22-00477 Landflll Waste Acceptance Criteria
Chemtest Sample ID: 1349252 Limits
Sample Ref: 2 Stable, Non-
Sample ID: ES reactive
Sample Location: TP1 hazardous Hazardous
Top Depth(m): 1.0 Inert Waste waste in non- Waste
Bottom Depth(m): Landfill hazardous Landfill
Sampling Date: 07-Jan-2022 Landfill
Determinand SOP Accred. Units
Total Organic Carbon 2625 M % 43 3 5 6
Loss on Ignition - -- 10
Total BTEX 2760 M mg/kg <0.010 6 -- --
Total PCBs (7 Congeners) 2815 M mg/kg <0.10 1 -- --
TPH Total WAC 2670 M mg/kg <10 500 -- --
Total (Of 17) PAH's 2700 N mg/kg 41 100 - --
pH - >6 -
Acid Neutralisation Capacity -- To evaluate To evaluate
Eluate Analysis 10:1 Eluate 10:1 Eluate Limit values for compliance leaching test
mg/| mg/kg using BS EN 12457 at L/S 10 I/kg
Arsenic 1455 U 0.0050 0.050 0.5 2 25
Barium 1455 U 0.018 0.18 20 100 300
Cadmium 1455 U < 0.00011 <0.00011 0.04 1 5
Chromium 1455 U < 0.0005 < 0.0005 0.5 10 70
Copper 1455 U 0.0056 0.056 2 50 100
Mercury 1455 U < 0.00005 < 0.00005 0.01 0.2 2
Molybdenum 1455 U 0.0011 0.011 0.5 10 30
Nickel 1455 U < 0.0005 < 0.0005 0.4 10 40
Lead 1455 U 0.0005 0.0054 0.5 10 50
Antimony 1455 U < 0.0005 < 0.0005 0.06 0.7 5
Selenium 1455 U < 0.0005 < 0.0005 0.1 0.5 7
Zinc 1455 U 0.005 0.050 4 50 200
Chloride 1220 U <1.0 <10 800 15000 25000
Fluoride 1220 U 0.29 2.9 10 150 500
Sulphate 1220 U 18 180 1000 20000 50000
Total Dissolved Solids 1020 N 72 710 4000 60000 100000
Phenol Index 1920 U < 0.030 <0.30 1 - -
Dissolved Organic Carbon 1610 U 5.1 51 500 800 1000
Solid Information
Dry mass of test portion/kg 0.090
Moisture (%) 22

Waste Acceptance Criteria

Landfill WAC analysis (specifically leaching test results) must not be used for hazardous waste classification purposes. This analysis is only applicable
for hazardous waste landfill acceptance and does not give any indication as to whether a waste may be hazardous or non-hazardous.
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Project: 520652 GCRE - ONLLWYN

Results - Single Stage WAC

Chemtest Job No: 22-00477 Landflll Waste Acceptance Criteria
Chemtest Sample ID: 1349256 Limits
Sample Ref: 3 Stable, Non-
Sample ID: ES reactive
Sample Location: TP2 hazardous Hazardous
Top Depth(m): 1.0 Inert Waste waste in non- Waste
Bottom Depth(m): Landfill hazardous Landfill
Sampling Date: 07-Jan-2022 Landfill
Determinand SOP Accred. Units
Total Organic Carbon 2625 M % 44 3 5 6
Loss on Ignition - -- 10
Total BTEX 2760 M mg/kg <0.010 6 -- --
Total PCBs (7 Congeners) 2815 M mg/kg <0.10 1 -- --
TPH Total WAC 2670 M mg/kg 6000 500 -- --
Total (Of 17) PAH's 2700 N mg/kg 12 100 - --
pH - >6 -
Acid Neutralisation Capacity -- To evaluate To evaluate
Eluate Analysis 10:1 Eluate 10:1 Eluate Limit values for compliance leaching test
mg/| mg/kg using BS EN 12457 at L/S 10 I/kg
Arsenic 1455 U 0.0002 0.0024 0.5 2 25
Barium 1455 U 0.017 0.17 20 100 300
Cadmium 1455 U < 0.00011 <0.00011 0.04 1 5
Chromium 1455 U < 0.0005 < 0.0005 0.5 10 70
Copper 1455 U 0.0012 0.012 2 50 100
Mercury 1455 U < 0.00005 < 0.00005 0.01 0.2 2
Molybdenum 1455 U 0.0006 0.0059 0.5 10 30
Nickel 1455 U < 0.0005 < 0.0005 0.4 10 40
Lead 1455 U < 0.0005 < 0.0005 0.5 10 50
Antimony 1455 U < 0.0005 < 0.0005 0.06 0.7 5
Selenium 1455 U < 0.0005 < 0.0005 0.1 0.5 7
Zinc 1455 U 0.003 0.027 4 50 200
Chloride 1220 U <1.0 <10 800 15000 25000
Fluoride 1220 U 0.21 2.1 10 150 500
Sulphate 1220 U 8.6 86 1000 20000 50000
Total Dissolved Solids 1020 N 46 460 4000 60000 100000
Phenol Index 1920 U 0.35 3.5 1 - -
Dissolved Organic Carbon 1610 U 5.3 53 500 800 1000
Solid Information
Dry mass of test portion/kg 0.090
Moisture (%) 8.8

Waste Acceptance Criteria

Landfill WAC analysis (specifically leaching test results) must not be used for hazardous waste classification purposes. This analysis is only applicable
for hazardous waste landfill acceptance and does not give any indication as to whether a waste may be hazardous or non-hazardous.
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Test Methods

SOP

Title

Parameters included

Method summary

1020

Electrical Conductivity and
Total Dissolved Solids (TDS) in
Waters

Electrical Conductivity and Total Dissolved
Solids (TDS) in Waters

Conductivity Meter

1220

Anions, Alkalinity & Ammonium
in Waters

Fluoride; Chloride; Nitrite; Nitrate; Total;
Oxidisable Nitrogen (TON); Sulfate; Phosphate;
Alkalinity; Ammonium

Automated colorimetric analysis using
‘Aquakem 600’ Discrete Analyser.

1455

Metals in Waters by ICP-MS

Metals, including: Antimony; Arsenic; Barium;
Beryllium; Boron; Cadmium; Chromium; Cobalt;
Copper; Lead; Manganese; Mercury;
Molybdenum; Nickel; Selenium; Tin; Vanadium;
Zinc

Filtration of samples followed by direct
determination by inductively coupled plasma
mass spectrometry (ICP-MS).

1610

Total/Dissolved Organic Carbon
in Waters

Organic Carbon

TOC Analyser using Catalytic Oxidation

1920

Phenols in Waters by HPLC

Phenolic compounds including: Phenol,
Cresols, Xylenols, Trimethylphenols Note:
Chlorophenols are excluded.

Determination by High Performance Liquid
Chromatography (HPLC) using electrochemical
detection.

2010 |pH Value of Soils pH pH Meter
Moisture and Stone Content of Determination of moisture content of soil as a
2030 |Soils(Requirement of Moisture content percentage of its as received mass obtained at
MCERTS) <37°C.
Soil Description(Requirement of] .. . e As received soil is described based upon
2040 MCERTS) Soil description BS5930
2120 Water S.oluble Boron,' Sulphate, Boron; Sulphate; Magnesium; Chromium Aqueous extraction / ICP-OES
Magnesium & Chromium
2192 |Asbestos Asbestos Polarised light microscopy / Gravimetry
Cyanides & Thiocyanate in Free (or easy liberatable) Cyanide; total AIIkaImg e>§tract|c_>n followed by colonme_ztnc'
2300 . N L determination using Automated Flow Injection
Soils Cyanide; complex Cyanide; Thiocyanate
Analyser.
Metals, including: Arsenic; Barium; Beryllium;
. . . Cadmium; Chromium; Cobalt; Copper; Lead; |Acid digestion followed by determination of
2450 |Acid Soluble Metals in Soils Manganese; Mercury; Molybdenum; Nickel; metals in extract by ICP-MS.
Selenium; Vanadium; Zinc
Soil extracts are prepared by extracting dried
A . . and ground soil samples into boiling water.
2490 |Hexavalent Chromium in Soils |Chromium [VI] Chromium [VI] is determined by ‘Aquakem 600’
Discrete Analyser using 1,5-diphenylcarbazide.
. R Determination of the proportion by mass that is
2610 |Loss on Ignition loss on ignition (LOI) lost from a soil by ignition at 550°C.
Determined by high temperature combustion
2625 | Total Organic Carbon in Soils  |Total organic Carbon (TOC) under oxygen, using an Eltra elemental
analyser.
Total Petroleum Hydrocarbons |TPH (C6-C40); optional carbon banding, e.g. 3-| .. . .
2670 | (TPH) in Soils by GC-FID ~ |band — GRO, DRO & LRO*TPH C8-C40 Dichloromethane extraction / GC-FID
Aliphatics: >C5-C6, >C6-C8,>C8-C10,
>C10-C12, >C12-C16, >C16-C21, >C21— . .
2680 |TPH A/A Split C35, >C35— C44Aromatics: >C5-C7, >C7-C8, ggzgc‘)’;“ema”e extraction / GExGC FID
>C8- C10, >C10-C12, >C12-C16, >C16— C21,
>C21- C35, >C35- C44
Acenaphthene; Acenaphthylene; Anthracene;
Benzo[a]Anthracene; Benzo[a]Pyrene;
Speciated Polynuclear Benzo[b]Fluoranthene; Benzo[ghi]Perylene; Dichloromethane extraction / GC-FID (GC-FID
2700 |Aromatic Hydrocarbons (PAH) |Benzo[k]Fluoranthene; Chrysene; detection is non-selective and can be subject to

in Soil by GC-FID

Dibenz[ah]Anthracene; Fluoranthene; Fluorene;
Indeno[123cd]Pyrene; Naphthalene;
Phenanthrene; Pyrene

interference from co-eluting compounds)
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Test Methods

SOP

Title

Parameters included

Method summary

2760

Volatile Organic Compounds
(VOCs) in Soils by Headspace
GC-MS

Volatile organic compounds, including BTEX
and halogenated Aliphatic/Aromatics.(cf.
USEPA Method 8260)*please refer to UKAS
schedule

Automated headspace gas chromatographic
(GC) analysis of a soil sample, as received,
with mass spectrometric (MS) detection of
volatile organic compounds.

2800

Speciated Polynuclear
Aromatic Hydrocarbons (PAH)
in Soil by GC-MS

Acenaphthene*; Acenaphthylene; Anthracene?;
Benzo[a]Anthracene*; Benzo[a]Pyrene*;
Benzo[b]Fluoranthene*; Benzo[ghi]Perylene*;
Benzo[k]Fluoranthene; Chrysene*;
Dibenz[ah]Anthracene; Fluoranthene?;
Fluorene*; Indeno[123cd]Pyrene*;
Naphthalene*; Phenanthrene*; Pyrene*

Dichloromethane extraction / GC-MS

2815

Polychlorinated Biphenyls
(PCB) ICES7Congeners in
Soils by GC-MS

ICES7 PCB congeners

Acetone/Hexane extraction / GC-MS

2920

Phenols in Soils by HPLC

Phenolic compounds including Resorcinol,
Phenol, Methylphenols, Dimethylphenols, 1-
Naphthol and TrimethylphenolsNote:
chlorophenols are excluded.

60:40 methanol/water mixture extraction,
followed by HPLC determination using
electrochemical detection.

640

Characterisation of Waste
(Leaching C10)

Waste material including soil, sludges and
granular waste

ComplianceTest for Leaching of Granular
Waste Material and Sludge
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Report Information

Key
U  UKAS accredited
M MCERTS and UKAS accredited
N  Unaccredited
S This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for
this analysis
SN This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited

for this analysis

T  This analysis has been subcontracted to an unaccredited laboratory
I/S Insufficient Sample
U/S  Unsuitable Sample
N/E  not evaluated
< "less than"
>  "greater than"
SOP Standard operating procedure
LOD Limit of detection

Comments or interpretations are beyond the scope of UKAS accreditation

The results relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request
None of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subsequently
corrected to a dry weight basis TPH, BTEX, VOCs, SVOCs, PCBs, Phenols

For all other tests the samples were dried at < 37°C prior to analysis
All Asbestos testing is performed at the indicated laboratory
Issue numbers are sequential starting with 1 all subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampling not supplied

B - Sample age exceeds stability time (sampling to extraction)
C - Sample not received in appropriate containers

D - Broken Container

E - Insufficient Sample (Applies to LOI in Trommel Fines Only)

Sample Retention and Disposal

All soil samples will be retained for a period of 30 days from the date of receipt
All water samples will be retained for 14 days from the date of receipt
Charges may apply to extended sample storage

If you require extended retention of samples, please email your requirements to:
customerservices@chemtest.com
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Project: Q0652 GCRR - ONLLWYN

Results - Soil

Client: Quantum Geotechnic Ltd Chemtest Job No.:| 22-00598 22-00598 22-00598 22-00598 22-00598 22-00598 22-00598 22-00598 22-00598
Quotation No.: Q21-24761 Chemtest Sample ID.: 1349746 1349747 1349750 1349751 1349752 1349755 1349756 1349757 1349758
Order No.: Client Sample Ref.: ES ES ES ES ES ES ES ES ES
Client Sample ID.: 1 2 1 2 3 2 3 4 1
Sample Location: TP3 TP3 TP4 TP4 TP4 TP5 TP5 TP5 TP6
Sample Type: SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL
Top Depth (m): 0.2 0.8 0.2 1.0 2.0 1.0 2.0 3.0 0.2
Date Sampled:| 10-Jan-2022 | 10-Jan-2022 | 10-Jan-2022 | 10-Jan-2022 | 10-Jan-2022 | 10-Jan-2022 | 10-Jan-2022 | 10-Jan-2022 | 10-Jan-2022
Asbestos Lab: DURHAM DURHAM DURHAM DURHAM DURHAM DURHAM DURHAM
Determinand Accred. | SOP | Units| LOD
ACM Type U 2192 N/A - - - - - - -
. No Asbestos | No Asbestos | No Asbestos No Asbestos | No Asbestos No Asbestos | No Asbestos
Asbesitos Identification v 2192 N/A Detected Detected Detected Detected Detected Detected Detected
Moisture N 2030 % 0.020 30 13 12 11 11 12 10 11 14
Soil Colour N 2040 N/A Brown Black Black
Other Material N 2040 N/A Stones and Stones Stones
Roots
Soil Texture N 2040 N/A Sand Sand Sand
pH M 2010 4.0 8.3 8.6 8.4 8.3 8.4 8.1 8.1
Boron (Hot Water Soluble) M 2120 | mg/kg| 0.40 <0.40 <0.40 0.46 0.49 <0.40 <0.40 <0.40
Cyanide (Total) M 2300 | mg/kg| 0.50 < 0.50 <0.50 <0.50 <0.50 <0.50 <0.50 <0.50
Arsenic M 2450 | mg/kg 1.0 15 15 14 20 23 20 20
Cadmium M 2450 | mg/kg| 0.10 0.46 0.41 <0.10 0.14 0.25 0.19 0.16
Chromium M 2450 | mg/kg 1.0 37 11 4.4 5.9 7.8 11 21
Copper M 2450 | mg/kg| 0.50 52 67 51 110 84 60 77
Mercury M 2450 | mg/kg| 0.10 0.12 0.10 0.17 0.27 0.24 0.13 0.22
Nickel M 2450 | mg/kg| 0.50 21 37 22 88 39 37 36
Lead M 2450 | mg/kg| 0.50 40 27 42 42 37 29 38
Selenium M 2450 | mg/kg| 0.20 0.74 0.67 2.8 4.2 1.7 1.6 2.2
Zinc M 2450 | mg/kg| 0.50 120 120 44 92 130 110 89
Chromium (Hexavalent) N 2490 | mg/kg | 0.50 < 0.50
LOI M 2610 % 0.10 15
Total Organic Carbon M 2625 % 0.20 37 2.8 24 15 34 28 23
Mineral Oil (TPH Calculation) N 2670 | mg/kg 10 <10 <10
TPH >C6-C10 N 2670 | mg/kg 1.0 <1.0 <1.0
TPH >C10-C25 N 2670 | mg/kg 1.0 <1.0 <1.0
TPH >C25-C40 N 2670 | mg/kg 1.0 <1.0 <1.0
Total TPH >C6-C40 M 2670 | mg/kg 10 <10 <10
Aliphatic TPH >C5-C6 N 2680 | mg/kg 1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Aliphatic TPH >C6-C8 N 2680 | mg/kg 1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Aliphatic TPH >C8-C10 M 2680 | mg/kg 1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Aliphatic TPH >C10-C12 M 2680 | mg/kg 1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Aliphatic TPH >C12-C16 M 2680 | mg/kg 1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Aliphatic TPH >C16-C21 M 2680 | mg/kg 1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Aliphatic TPH >C21-C35 M 2680 | mg/kg 1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Aliphatic TPH >C35-C44 N 2680 | mg/kg 1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Total Aliphatic Hydrocarbons N 2680 | mg/kg| 5.0 <5.0 <5.0 <5.0 <5.0 <5.0
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Project: Q0652 GCRR - ONLLWYN

Results - Soil

Client: Quantum Geotechnic Ltd Chemtest Job No.:| 22-00598 22-00598 22-00598 22-00598 22-00598 22-00598 22-00598 22-00598 22-00598
Quotation No.: Q21-24761 Chemtest Sample ID.: 1349746 1349747 1349750 1349751 1349752 1349755 1349756 1349757 1349758
Order No.: Client Sample Ref.: ES ES ES ES ES ES ES ES ES
Client Sample ID.: 1 2 1 2 3 2 3 4 1
Sample Location: TP3 TP3 TP4 TP4 TP4 TP5 TP5 TP5 TP6
Sample Type: SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL
Top Depth (m): 0.2 0.8 0.2 1.0 2.0 1.0 2.0 3.0 0.2
Date Sampled:| 10-Jan-2022 | 10-Jan-2022 | 10-Jan-2022 | 10-Jan-2022 | 10-Jan-2022 | 10-Jan-2022 | 10-Jan-2022 | 10-Jan-2022 | 10-Jan-2022
Asbestos Lab:] DURHAM DURHAM DURHAM DURHAM DURHAM DURHAM DURHAM
Determinand Accred. | SOP | Units | LOD
Aromatic TPH >C5-C7 N 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Aromatic TPH >C7-C8 N 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Aromatic TPH >C8-C10 M 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Aromatic TPH >C10-C12 M 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Aromatic TPH >C12-C16 M 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Aromatic TPH >C16-C21 U 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Aromatic TPH >C21-C35 M 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Aromatic TPH >C35-C44 N 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Total Aromatic Hydrocarbons N 2680 | mg/kg| 5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Total Petroleum Hydrocarbons N 2680 | mg/kg| 10.0 <10 <10 <10 <10 <10
Benzene M 2760 | mg/kg | 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010
Toluene M 2760 | mg/kg | 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010
Ethylbenzene M 2760 | mg/kg | 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010
m & p-Xylene M 2760 | mg/kg | 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010
0-Xylene M 2760 | mg/kg | 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010
Naphthalene M 2800 | mg/kg| 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Acenaphthylene N 2800 | mg/kg| 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Acenaphthene M 2800 | mg/kg| 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Fluorene M 2800 | mg/kg| 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Phenanthrene M 2800 | mg/kg| 0.10 0.69 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Anthracene M 2800 | mg/kg| 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Fluoranthene M 2800 | mg/kg| 0.10 0.71 <0.10 <0.10 <0.10 0.36 0.31 0.16
Pyrene M 2800 | mg/kg| 0.10 0.50 <0.10 <0.10 <0.10 0.30 0.27 0.14
Benzo[a]anthracene M 2800 | mg/kg| 0.10 0.48 <0.10 <0.10 <0.10 0.16 0.14 <0.10
Chrysene M 2800 | mg/kg| 0.10 0.79 <0.10 <0.10 <0.10 0.23 0.20 <0.10
Benzo[b]fluoranthene M 2800 | mg/kg| 0.10 0.84 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Benzolk]fluoranthene M 2800 | mg/kg| 0.10 0.22 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Benzo[a]pyrene M 2800 | mg/kg| 0.10 0.35 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Indeno(1,2,3-c,d)Pyrene M 2800 | mg/kg| 0.10 0.29 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Dibenz(a,h)Anthracene N 2800 | mg/kg| 0.10 0.11 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Benzo[g,h,ilperylene M 2800 | mg/kg| 0.10 0.29 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Total Of 16 PAH's N 2800 | mg/kg| 2.0 5.3 <2.0 <2.0 <20 <2.0 <2.0 <2.0
PCB 81 N 2815 | mg/kg | 0.0010 < 0.0010 < 0.0010 < 0.0010
PCB 77 N 2815 | mg/kg | 0.0010 < 0.0010 < 0.0010 < 0.0010
PCB 105 N 2815 | mg/kg | 0.0010 < 0.0010 < 0.0010 < 0.0010
PCB 114 N 2815 | mg/kg | 0.0010 < 0.0010 < 0.0010 < 0.0010
PCB 118 N 2815 | mg/kg | 0.0010 < 0.0010 < 0.0010 < 0.0010
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Project: Q0652 GCRR - ONLLWYN

Results - Soil

Client: Quantum Geotechnic Ltd Chemtest Job No.:| 22-00598 22-00598 22-00598 22-00598 22-00598 22-00598 22-00598 22-00598 22-00598
Quotation No.: Q21-24761 Chemtest Sample ID.: 1349746 1349747 1349750 1349751 1349752 1349755 1349756 1349757 1349758
Order No.: Client Sample Ref.: ES ES ES ES ES ES ES ES ES
Client Sample ID.: 1 2 1 2 3 2 3 4 1
Sample Location: TP3 TP3 TP4 TP4 TP4 TP5 TP5 TP5 TP6
Sample Type: SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL
Top Depth (m): 0.2 0.8 0.2 1.0 2.0 1.0 2.0 3.0 0.2
Date Sampled:| 10-Jan-2022 | 10-Jan-2022 | 10-Jan-2022 | 10-Jan-2022 | 10-Jan-2022 | 10-Jan-2022 | 10-Jan-2022 | 10-Jan-2022 | 10-Jan-2022
Asbestos Lab:] DURHAM DURHAM DURHAM DURHAM DURHAM DURHAM DURHAM
Determinand Accred. | SOP | Units| LOD
PCB 123 N 2815 | mg/kg | 0.0010 < 0.0010 < 0.0010 < 0.0010
PCB 126 N 2815 | mg/kg | 0.0010 < 0.0010 < 0.0010 < 0.0010
PCB 156 N 2815 | mg/kg | 0.0010 < 0.0010 < 0.0010 < 0.0010
PCB 157 N 2815 | mg/kg | 0.0010 < 0.0010 < 0.0010 < 0.0010
PCB 167 N 2815 | mg/kg | 0.0010 < 0.0010 < 0.0010 < 0.0010
PCB 169 N 2815 | mg/kg | 0.0010 < 0.0010 < 0.0010 < 0.0010
PCB 189 N 2815 | mg/kg | 0.0010 < 0.0010 < 0.0010 < 0.0010
Total PCBs (12 Congeners) N 2815 | mg/kg | 0.0010 < 0.0010 < 0.0010 < 0.0010
Total Phenols M 2920 | mg/kg| 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
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Project: Q0652 GCRR - ONLLWYN

Results - Soil

Client: Quantum Geotechnic Ltd Chemtest Job No.:|] 22-00598 22-00598 22-00598 22-00598 22-00598 22-00598
Quotation No.: Q21-24761 Chemtest Sample ID.: 1349759 1349760 1349762 1349763 1349764 1349765
Order No.: Client Sample Ref.: ES ES ES ES ES ES
Client Sample ID.: 2 3 2 3 4 5
Sample Location: TP6 TP6 TP7 TP7 TP7 TP7
Sample Type: SOIL SOIL SOIL SOIL SOIL SOIL
Top Depth (m): 1.0 2.0 1.0 2.0 3.0 4.0
Date Sampled:| 10-Jan-2022 | 10-Jan-2022 | 10-Jan-2022 | 10-Jan-2022 | 10-Jan-2022 | 10-Jan-2022
Asbestos Lab: DURHAM DURHAM
Determinand Accred. | SOP | Units | LOD
ACM Type U 2192 N/A - -
I No Asbestos No Asbestos
Asbestos Identification U 2192 N/A Detected Detected
Moisture N 2030 % 0.020 13 11 20 15 19 19
Soil Colour N 2040 N/A Black
Other Material N 2040 N/A Stones
Soil Texture N 2040 N/A Sand
pH M 2010 4.0 5.6 7.4 7.8 7.3
Boron (Hot Water Soluble) M 2120 | mg/kg| 0.40 <0.40 0.41 0.50 0.46
Cyanide (Total) M 2300 | mg/kg | 0.50 <0.50 <0.50 < 0.50 < 0.50
Arsenic M 2450 | mg/kg| 1.0 8.9 15 14 33
Cadmium M 2450 | mg/kg| 0.10 0.13 0.38 0.46 0.64
Chromium M 2450 | mg/kg| 1.0 23 120 11 14
Copper M 2450 | mg/kg | 0.50 48 74 70 25
Mercury M 2450 | mg/kg| 0.10 <0.10 0.64 0.22 <0.10
Nickel M 2450 | mg/kg | 0.50 46 140 26 23
Lead M 2450 | mg/kg| 0.50 28 59 54 17
Selenium M 2450 | mg/kg | 0.20 0.52 1.6 1.7 0.29
Zinc M 2450 | mg/kg | 0.50 130 130 140 84
Chromium (Hexavalent) N 2490 | mg/kg | 0.50
LOI M 2610 % 0.10
Total Organic Carbon M 2625 % 0.20 1.2 36 37 1.6
Mineral Oil (TPH Calculation) N 2670 | mg/kg 10 <10 <10 69
TPH >C6-C10 N 2670 | mg/kg| 1.0 <1.0 <1.0 <1.0
TPH >C10-C25 N 2670 | mg/kg| 1.0 <1.0 <1.0 50
TPH >C25-C40 N 2670 | mg/kg| 1.0 <1.0 <1.0 49
Total TPH >C6-C40 M 2670 | mg/kg 10 <10 <10 98
Aliphatic TPH >C5-C6 N 2680 | mg/kg| 1.0 <1.0
Aliphatic TPH >C6-C8 N 2680 | mg/kg| 1.0 <1.0
Aliphatic TPH >C8-C10 M 2680 | mg/kg| 1.0 <1.0
Aliphatic TPH >C10-C12 M 2680 | mg/kg| 1.0 <1.0
Aliphatic TPH >C12-C16 M 2680 | mg/kg| 1.0 <1.0
Aliphatic TPH >C16-C21 M 2680 | mg/kg| 1.0 <1.0
Aliphatic TPH >C21-C35 M 2680 | mg/kg| 1.0 <1.0
Aliphatic TPH >C35-C44 N 2680 | mg/kg| 1.0 <1.0
Total Aliphatic Hydrocarbons N 2680 | mg/kg| 5.0 <5.0
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Project: Q0652 GCRR - ONLLWYN

Results - Soil

Client: Quantum Geotechnic Ltd Chemtest Job No.:|] 22-00598 22-00598 22-00598 22-00598 22-00598 22-00598

Quotation No.: Q21-24761 Chemtest Sample ID.: 1349759 1349760 1349762 1349763 1349764 1349765

Order No.: Client Sample Ref.: ES ES ES ES ES ES

Client Sample ID.: 2 3 2 3 4 5
Sample Location: TP6 TP6 TP7 TP7 TP7 TP7

Sample Type: SOIL SOIL SOIL SOIL SOIL SOIL
Top Depth (m): 1.0 2.0 1.0 2.0 3.0 4.0
Date Sampled:| 10-Jan-2022 | 10-Jan-2022 | 10-Jan-2022 | 10-Jan-2022 | 10-Jan-2022 | 10-Jan-2022
Asbestos Lab: DURHAM DURHAM

Determinand Accred. | SOP | Units | LOD

Aromatic TPH >C5-C7 N 2680 | mg/kg| 1.0 <1.0

Aromatic TPH >C7-C8 N 2680 | mg/kg| 1.0 <1.0

Aromatic TPH >C8-C10 M 2680 | mg/kg 1.0 <1.0

Aromatic TPH >C10-C12 M 2680 | mg/kg| 1.0 <1.0

Aromatic TPH >C12-C16 M 2680 | mg/kg| 1.0 <1.0

Aromatic TPH >C16-C21 U 2680 | mg/kg 1.0 <1.0

Aromatic TPH >C21-C35 M 2680 | mg/kg| 1.0 <1.0

Aromatic TPH >C35-C44 N 2680 | mg/kg| 1.0 <1.0

Total Aromatic Hydrocarbons N 2680 | mg/kg| 5.0 <5.0

Total Petroleum Hydrocarbons N 2680 | mg/kg| 10.0 <10

Benzene M 2760 | mg/kg | 0.0010 < 0.0010

Toluene M 2760 | mg/kg | 0.0010 < 0.0010

Ethylbenzene M 2760 | mg/kg | 0.0010 < 0.0010

m & p-Xylene M 2760 | mg/kg | 0.0010 < 0.0010

0-Xylene M 2760 | mg/kg | 0.0010 < 0.0010

Naphthalene M 2800 | mg/kg| 0.10 0.25 <0.10 <0.10 0.55

Acenaphthylene N 2800 | mg/kg| 0.10 0.12 <0.10 <0.10 <0.10

Acenaphthene M 2800 | mg/kg| 0.10 0.18 <0.10 <0.10 0.18

Fluorene M 2800 | mg/kg| 0.10 0.22 <0.10 <0.10 0.15

Phenanthrene M 2800 | mg/kg| 0.10 1.0 <0.10 1.4 1.2

Anthracene M 2800 | mg/kg| 0.10 0.39 <0.10 0.27 0.25

Fluoranthene M 2800 | mg/kg| 0.10 2.6 <0.10 1.5 1.9

Pyrene M 2800 | mg/kg| 0.10 2.5 <0.10 1.2 2.3

Benzo[a]anthracene M 2800 | mg/kg| 0.10 1.6 <0.10 0.67 1.3

Chrysene M 2800 | mg/kg| 0.10 1.7 <0.10 0.77 1.6

Benzo[b]fluoranthene M 2800 | mg/kg| 0.10 2.7 <0.10 0.84 1.8

Benzolk]fluoranthene M 2800 | mg/kg| 0.10 1.0 <0.10 0.32 0.57

Benzo[a]pyrene M 2800 | mg/kg| 0.10 2.3 <0.10 0.53 1.4

Indeno(1,2,3-c,d)Pyrene M 2800 | mg/kg| 0.10 1.9 <0.10 0.34 0.78

Dibenz(a,h)Anthracene N 2800 | mg/kg| 0.10 0.40 <0.10 <0.10 0.28

Benzo[g,h,ilperylene M 2800 | mg/kg| 0.10 1.7 <0.10 0.33 0.78

Total Of 16 PAH's N 2800 | mg/kg| 2.0 21 <2.0 8.2 15

PCB 81 N 2815 | mg/kg | 0.0010 < 0.0010

PCB 77 N 2815 | mg/kg | 0.0010 < 0.0010

PCB 105 N 2815 | mg/kg | 0.0010 < 0.0010

PCB 114 N 2815 | mg/kg | 0.0010 < 0.0010

PCB 118 N 2815 | mg/kg | 0.0010 < 0.0010
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Project: Q0652 GCRR - ONLLWYN

Results - Soil

Client: Quantum Geotechnic Ltd Chemtest Job No.:|] 22-00598 22-00598 22-00598 22-00598 22-00598 22-00598
Quotation No.: Q21-24761 Chemtest Sample ID.: 1349759 1349760 1349762 1349763 1349764 1349765
Order No.: Client Sample Ref.: ES ES ES ES ES ES
Client Sample ID.: 2 3 2 3 4 5
Sample Location: TP6 TP6 TP7 TP7 TP7 TP7
Sample Type: SOIL SOIL SOIL SOIL SOIL SOIL
Top Depth (m): 1.0 2.0 1.0 2.0 3.0 4.0
Date Sampled:| 10-Jan-2022 | 10-Jan-2022 | 10-Jan-2022 | 10-Jan-2022 | 10-Jan-2022 | 10-Jan-2022
Asbestos Lab: DURHAM DURHAM
Determinand Accred. | SOP | Units | LOD
PCB 123 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 126 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 156 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 157 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 167 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 169 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 189 N 2815 | mg/kg | 0.0010 < 0.0010
Total PCBs (12 Congeners) N 2815 | mg/kg | 0.0010 < 0.0010
Total Phenols M 2920 | mg/kg| 0.10 <0.10 <0.10 <0.10 <0.10
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Project: 520652 GCRR - ONLLWYN

Results - Single Stage WAC

Chemtest Job No: 22-00598 Landflll Waste Acceptance Criteria
Chemtest Sample ID: 1349758 Limits
Sample Ref: ES Stable, Non-
Sample ID: 1 reactive
Sample Location: TP6 hazardous Hazardous
Top Depth(m): 0.2 Inert Waste waste in non- Waste
Bottom Depth(m): Landfill hazardous Landfill
Sampling Date: 10-Jan-2022 Landfill
Determinand SOP Accred. Units
Total Organic Carbon 2625 M % 23 3 5 6
Loss on Ignition - -- 10
Total BTEX 2760 M mg/kg <0.010 6 -- --
Total PCBs (7 Congeners) 2815 M mg/kg <0.10 1 -- --
TPH Total WAC 2670 M mg/kg <10 500 -- --
Total (Of 17) PAH's 2700 N mg/kg <2.0 100 -- --
pH - >6 -
Acid Neutralisation Capacity -- To evaluate To evaluate
Eluate Analysis 10:1 Eluate 10:1 Eluate Limit values for compliance leaching test
mg/| mg/kg using BS EN 12457 at L/S 10 I/kg
Arsenic 1455 U < 0.0002 < 0.0002 0.5 2 25
Barium 1455 U < 0.005 < 0.0005 20 100 300
Cadmium 1455 U < 0.00011 <0.00011 0.04 1 5
Chromium 1455 U < 0.0005 < 0.0005 0.5 10 70
Copper 1455 U < 0.0005 < 0.0005 2 50 100
Mercury 1455 U < 0.00005 < 0.00005 0.01 0.2 2
Molybdenum 1455 U < 0.0002 < 0.0002 0.5 10 30
Nickel 1455 U < 0.0005 < 0.0005 0.4 10 40
Lead 1455 U < 0.0005 < 0.0005 0.5 10 50
Antimony 1455 U < 0.0005 < 0.0005 0.06 0.7 5
Selenium 1455 U < 0.0005 < 0.0005 0.1 0.5 7
Zinc 1455 U < 0.003 <0.003 4 50 200
Chloride 1220 U <1.0 <10 800 15000 25000
Fluoride 1220 U 0.078 <1.0 10 150 500
Sulphate 1220 U 3.3 33 1000 20000 50000
Total Dissolved Solids 1020 N 13 130 4000 60000 100000
Phenol Index 1920 U < 0.030 <0.30 1 - -
Dissolved Organic Carbon 1610 U <25 <50 500 800 1000
Solid Information
Dry mass of test portion/kg 0.090
Moisture (%) 14

Waste Acceptance Criteria

Landfill WAC analysis (specifically leaching test results) must not be used for hazardous waste classification purposes. This analysis is only applicable
for hazardous waste landfill acceptance and does not give any indication as to whether a waste may be hazardous or non-hazardous.
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Test Methods

SOP

Title

Parameters included

Method summary

1020

Electrical Conductivity and
Total Dissolved Solids (TDS) in
Waters

Electrical Conductivity and Total Dissolved
Solids (TDS) in Waters

Conductivity Meter

1220

Anions, Alkalinity & Ammonium
in Waters

Fluoride; Chloride; Nitrite; Nitrate; Total;
Oxidisable Nitrogen (TON); Sulfate; Phosphate;
Alkalinity; Ammonium

Automated colorimetric analysis using
‘Aquakem 600’ Discrete Analyser.

1455

Metals in Waters by ICP-MS

Metals, including: Antimony; Arsenic; Barium;
Beryllium; Boron; Cadmium; Chromium; Cobalt;
Copper; Lead; Manganese; Mercury;
Molybdenum; Nickel; Selenium; Tin; Vanadium;
Zinc

Filtration of samples followed by direct
determination by inductively coupled plasma
mass spectrometry (ICP-MS).

1610

Total/Dissolved Organic Carbon
in Waters

Organic Carbon

TOC Analyser using Catalytic Oxidation

1920

Phenols in Waters by HPLC

Phenolic compounds including: Phenol,
Cresols, Xylenols, Trimethylphenols Note:
Chlorophenols are excluded.

Determination by High Performance Liquid
Chromatography (HPLC) using electrochemical
detection.

2010 |pH Value of Soils pH pH Meter
Moisture and Stone Content of Determination of moisture content of soil as a
2030 |Soils(Requirement of Moisture content percentage of its as received mass obtained at
MCERTS) <37°C.
Soil Description(Requirement of] .. . e As received soil is described based upon
2040 MCERTS) Soil description BS5930
2120 Water S.oluble Boron,' Sulphate, Boron; Sulphate; Magnesium; Chromium Aqueous extraction / ICP-OES
Magnesium & Chromium
2192 |Asbestos Asbestos Polarised light microscopy / Gravimetry
Cyanides & Thiocyanate in Free (or easy liberatable) Cyanide; total AIIkaImg e>§tract|c_>n followed by colonme_ztnc'
2300 . N L determination using Automated Flow Injection
Soils Cyanide; complex Cyanide; Thiocyanate
Analyser.
Metals, including: Arsenic; Barium; Beryllium;
. . . Cadmium; Chromium; Cobalt; Copper; Lead; |Acid digestion followed by determination of
2450 |Acid Soluble Metals in Soils Manganese; Mercury; Molybdenum; Nickel; metals in extract by ICP-MS.
Selenium; Vanadium; Zinc
Soil extracts are prepared by extracting dried
A . . and ground soil samples into boiling water.
2490 |Hexavalent Chromium in Soils |Chromium [VI] Chromium [VI] is determined by ‘Aquakem 600’
Discrete Analyser using 1,5-diphenylcarbazide.
. R Determination of the proportion by mass that is
2610 |Loss on Ignition loss on ignition (LOI) lost from a soil by ignition at 550°C.
Determined by high temperature combustion
2625 | Total Organic Carbon in Soils  |Total organic Carbon (TOC) under oxygen, using an Eltra elemental
analyser.
Total Petroleum Hydrocarbons |TPH (C6-C40); optional carbon banding, e.g. 3-| .. . .
2670 | (TPH) in Soils by GC-FID ~ |band — GRO, DRO & LRO*TPH C8-C40 Dichloromethane extraction / GC-FID
Aliphatics: >C5-C6, >C6-C8,>C8-C10,
>C10-C12, >C12-C16, >C16-C21, >C21— . .
2680 |TPH A/A Split C35, >C35— C44Aromatics: >C5-C7, >C7-C8, ggzgc‘)’;“ema”e extraction / GExGC FID
>C8- C10, >C10-C12, >C12-C16, >C16— C21,
>C21- C35, >C35- C44
Acenaphthene; Acenaphthylene; Anthracene;
Benzo[a]Anthracene; Benzo[a]Pyrene;
Speciated Polynuclear Benzo[b]Fluoranthene; Benzo[ghi]Perylene; Dichloromethane extraction / GC-FID (GC-FID
2700 |Aromatic Hydrocarbons (PAH) |Benzo[k]Fluoranthene; Chrysene; detection is non-selective and can be subject to

in Soil by GC-FID

Dibenz[ah]Anthracene; Fluoranthene; Fluorene;
Indeno[123cd]Pyrene; Naphthalene;
Phenanthrene; Pyrene

interference from co-eluting compounds)
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Test Methods

SOP

Title

Parameters included

Method summary

2760

Volatile Organic Compounds
(VOCs) in Soils by Headspace
GC-MS

Volatile organic compounds, including BTEX
and halogenated Aliphatic/Aromatics.(cf.
USEPA Method 8260)*please refer to UKAS
schedule

Automated headspace gas chromatographic
(GC) analysis of a soil sample, as received,
with mass spectrometric (MS) detection of
volatile organic compounds.

2800

Speciated Polynuclear
Aromatic Hydrocarbons (PAH)
in Soil by GC-MS

Acenaphthene*; Acenaphthylene; Anthracene?;
Benzo[a]Anthracene*; Benzo[a]Pyrene*;
Benzo[b]Fluoranthene*; Benzo[ghi]Perylene*;
Benzo[k]Fluoranthene; Chrysene*;
Dibenz[ah]Anthracene; Fluoranthene?;
Fluorene*; Indeno[123cd]Pyrene*;
Naphthalene*; Phenanthrene*; Pyrene*

Dichloromethane extraction / GC-MS

2815

Polychlorinated Biphenyls
(PCB) ICES7Congeners in
Soils by GC-MS

ICES7 PCB congeners

Acetone/Hexane extraction / GC-MS

2920

Phenols in Soils by HPLC

Phenolic compounds including Resorcinol,
Phenol, Methylphenols, Dimethylphenols, 1-
Naphthol and TrimethylphenolsNote:
chlorophenols are excluded.

60:40 methanol/water mixture extraction,
followed by HPLC determination using
electrochemical detection.

640

Characterisation of Waste
(Leaching C10)

Waste material including soil, sludges and
granular waste

ComplianceTest for Leaching of Granular
Waste Material and Sludge
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Report Information

Key
U  UKAS accredited
M MCERTS and UKAS accredited
N  Unaccredited
S This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for
this analysis
SN This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited

for this analysis

T  This analysis has been subcontracted to an unaccredited laboratory
I/S Insufficient Sample
U/S  Unsuitable Sample
N/E  not evaluated
< "less than"
>  "greater than"
SOP Standard operating procedure
LOD Limit of detection

Comments or interpretations are beyond the scope of UKAS accreditation

The results relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request
None of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subsequently
corrected to a dry weight basis TPH, BTEX, VOCs, SVOCs, PCBs, Phenols

For all other tests the samples were dried at < 37°C prior to analysis
All Asbestos testing is performed at the indicated laboratory
Issue numbers are sequential starting with 1 all subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampling not supplied

B - Sample age exceeds stability time (sampling to extraction)
C - Sample not received in appropriate containers

D - Broken Container

E - Insufficient Sample (Applies to LOI in Trommel Fines Only)

Sample Retention and Disposal

All soil samples will be retained for a period of 30 days from the date of receipt
All water samples will be retained for 14 days from the date of receipt
Charges may apply to extended sample storage

If you require extended retention of samples, please email your requirements to:
customerservices@chemtest.com
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Project: Q0652 Global Centre of Rail Excellence

Results - Soil

Client: Quantum Geotechnic Ltd Chemtest Job No.: 22-00969 22-00969 22-00969 22-00969
Quotation No.: Q21-24761 Chemtest Sample ID.: 1351161 1351163 1351166 1351168
Client Sample ID.: 1 3 2 4
Sample Location: TPO8 TP08 TP09 TP09
Sample Type: SOIL SOIL SOIL SOIL
Top Depth (m): 0.2 2.0 1.0 3.0
Asbestos Lab:] DURHAM DURHAM DURHAM DURHAM

Determinand Accred. | SOP | Units | LOD
ACM Type U 2192 N/A - - - -
e No Asbestos | No Asbestos | No Asbestos | No Asbestos
Asbestos Identification v 2192 NIA Detected Detected Detected Detected
Moisture N 2030 % 0.020 8.7 9.1 22 8.2
Soil Colour N 2040 N/A Black
Other Material N 2040 N/A Stones
Soil Texture N 2040 N/A Sand
pH M 2010 4.0 8.4 8.4 8.6 8.5
Boron (Hot Water Soluble) M 2120 | mg/kg| 0.40 <0.40 <0.40 <0.40 <0.40
Cyanide (Total) M 2300 | mg/kg | 0.50 < 0.50 < 0.50 < 0.50 < 0.50
Arsenic M 2450 | mg/kg| 1.0 8.2 5.3 <1.0 15
Cadmium M 2450 | mg/kg| 0.10 0.18 0.13 <0.10 0.23
Chromium M 2450 | mg/kg| 1.0 7.3 6.5 2.9 5.6
Copper M 2450 | mg/kg | 0.50 96 87 43 120
Mercury M 2450 | mg/kg| 0.10 0.22 0.21 0.10 0.26
Nickel M 2450 | mg/kg | 0.50 37 27 7.8 19
Lead M 2450 | mg/kg | 0.50 57 48 28 60
Selenium M 2450 | mg/kg | 0.20 2.0 1.9 1.6 2.7
Zinc M 2450 | mg/kg | 0.50 96 73 15 96
Chromium (Hexavalent) N 2490 | mg/kg | 0.50 < 0.50
LOI M 2610 % 0.10 31
Total Organic Carbon M 2625 % 0.20 16 13 61 41
Aliphatic TPH >C5-C6 N 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Aliphatic TPH >C6-C8 N 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Aliphatic TPH >C8-C10 M 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Aliphatic TPH >C10-C12 M 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Aliphatic TPH >C12-C16 M 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Aliphatic TPH >C16-C21 M 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Aliphatic TPH >C21-C35 M 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Aliphatic TPH >C35-C44 N 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Total Aliphatic Hydrocarbons N 2680 | mg/kg| 5.0 <5.0 <5.0 <5.0 <5.0
Aromatic TPH >C5-C7 N 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Aromatic TPH >C7-C8 N 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Aromatic TPH >C8-C10 M 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Aromatic TPH >C10-C12 M 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Aromatic TPH >C12-C16 M 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Aromatic TPH >C16-C21 U 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Aromatic TPH >C21-C35 M 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
Aromatic TPH >C35-C44 N 2680 | mg/kg| 1.0 <1.0 <1.0 <1.0 <1.0
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Project: Q0652 Global Centre of Rail Excellence

Results - Soil

Client: Quantum Geotechnic Ltd Chemtest Job No.: 22-00969 22-00969 22-00969 22-00969
Quotation No.: Q21-24761 Chemtest Sample ID.: 1351161 1351163 1351166 1351168
Client Sample ID.: 1 3 2 4
Sample Location: TPO8 TP08 TP09 TP09
Sample Type: SOIL SOIL SOIL SOIL
Top Depth (m): 0.2 2.0 1.0 3.0
Asbestos Lab:] DURHAM DURHAM DURHAM DURHAM
Determinand Accred. | SOP | Units | LOD
Total Aromatic Hydrocarbons N 2680 | mg/kg| 5.0 <5.0 <5.0 <5.0 <5.0
Total Petroleum Hydrocarbons N 2680 | mg/kg| 10.0 <10 <10 <10 <10
Benzene M 2760 | mg/kg | 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010
Toluene M 2760 | mg/kg | 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010
Ethylbenzene M 2760 | mg/kg | 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010
m & p-Xylene M 2760 | mg/kg | 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010
0-Xylene M 2760 | mg/kg | 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010
Naphthalene M 2800 | mg/kg| 0.10 <0.10 <0.10 8.1 <0.10
Acenaphthylene N 2800 | mg/kg| 0.10 <0.10 <0.10 0.22 <0.10
Acenaphthene M 2800 | mg/kg| 0.10 <0.10 <0.10 1.1 <0.10
Fluorene M 2800 | mg/kg| 0.10 <0.10 <0.10 1.7 <0.10
Phenanthrene M 2800 | mg/kg| 0.10 <0.10 <0.10 6.9 0.91
Anthracene M 2800 | mg/kg| 0.10 <0.10 <0.10 0.94 0.12
Fluoranthene M 2800 | mg/kg| 0.10 <0.10 0.13 3.9 0.59
Pyrene M 2800 | mg/kg| 0.10 <0.10 <0.10 2.9 0.55
Benzoanthracene M 2800 | mg/kg| 0.10 <0.10 <0.10 1.0 0.22
Chrysene M 2800 | mg/kg| 0.10 <0.10 <0.10 2.2 0.37
Benzo[b]fluoranthene M 2800 | mg/kg| 0.10 <0.10 <0.10 1.9 <0.10
Benzolk]fluoranthene M 2800 | mg/kg| 0.10 <0.10 <0.10 0.31 <0.10
Benzopyrene M 2800 | mg/kg| 0.10 <0.10 <0.10 0.45 <0.10
Indeno(1,2,3-c,d)Pyrene M 2800 | mg/kg| 0.10 <0.10 <0.10 0.24 <0.10
Dibenz(a,h)Anthracene N 2800 | mg/kg| 0.10 <0.10 <0.10 0.21 <0.10
Benzo[g,h,i]perylene M 2800 | mg/kg| 0.10 <0.10 <0.10 0.46 <0.10
Total Of 16 PAH's N 2800 | mg/kg| 2.0 <2.0 <2.0 33 2.8
Total Phenols M 2920 | mg/kg| 0.10 <0.10 <0.10 <0.10 <0.10
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Deviations

In accordance with UKAS Policy on Deviating Samples TPS 63. Chemtest have a procedure to ensure 'upon receipt of each sample a competent laboratory shall
assess whether the sample is suitable with regard to the requested test(s)". This policy and the respective holding times applied, can be supplied upon request.The
reason a sample is declared as deviating is detailed below. Where applicable the analysis remains UKAS/MCERTSs accredited but the results may be

compromised.

Sample Sampled - Containers
Sample: Sample Ref: Sample ID: . Deviation Code(s): .
P P P Location: Date: (s) Received:
1351161 1 TPOS A Amber Glass
250ml
1351161 1 TPOS A Amber Glass
60ml
Plastic Tub
1351161 1 TPO8 A 2000
1351163 3 TPOS A Amber Glass
250ml
1351163 3 TPOS A Amber Glass
60ml
Plastic Tub
1351163 3 TPO8 A 500
1351166 2 TPO9 A Amber Glass
250ml
1351166 2 TPO9 A Amber Glass
60ml
Plastic Tub
1351166 2 TPO9 A 500
1351168 4 TPO9 A Amber Glass
250ml
1351168 4 TPO9 A Amber Glass
60ml
Plastic Tub
1351168 4 TPO9 A 500g
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Test Methods

SOP

Title

Parameters included

Method summary

2010

pH Value of Soils

pH

pH Meter

2030

Moisture and Stone Content of
Soils(Requirement of
MCERTS)

Moisture content

Determination of moisture content of soil as a
percentage of its as received mass obtained at
<37°C.

2040

Soil Description(Requirement of
MCERTS)

Soil description

As received soil is described based upon
BS5930

2120

Water Soluble Boron, Sulphate,
Magnesium & Chromium

Boron; Sulphate; Magnesium; Chromium

Aqueous extraction / ICP-OES

2192 |Asbestos Asbestos Polarised light microscopy / Gravimetry
Cyanides & Thiocyanate in Free (or easy liberatable) Cyanide; total AIIkaIlnfe e>.<tract|(‘)n followed by colorlme_trlc_
2300 . N AN determination using Automated Flow Injection
Soils Cyanide; complex Cyanide; Thiocyanate
Analyser.
Metals, including: Arsenic; Barium; Beryllium;
. . . Cadmium; Chromium; Cobalt; Copper; Lead; |Acid digestion followed by determination of
2450 |Acid Soluble Metals in Soils Manganese; Mercury; Molybdenum; Nickel; metals in extract by ICP-MS.
Selenium; Vanadium; Zinc
Soil extracts are prepared by extracting dried
Lo . . and ground soil samples into boiling water.
2490 |Hexavalent Chromium in Soils [Chromium [VI] Chromium [VI] is determined by ‘Aquakem 600’
Discrete Analyser using 1,5-diphenylcarbazide.
" N Determination of the proportion by mass that is
2610 |Loss on Ignition loss on ignition (LOI) lost from a soil by ignition at 550°C.
Determined by high temperature combustion
2625 |Total Organic Carbon in Soils | Total organic Carbon (TOC) under oxygen, using an Eltra elemental
analyser.
Aliphatics: >C5-C6, >C6-C8,>C8-C10,
>C10-C12, >C12-C16, >C16-C21, >C21— . )
2680 |TPH A/A Split C35, >C35- C44Aromatics: >C5-C7, >C7-C8, 5;‘;2":‘:{3;”&“6‘”6 extraction / GCXGC FID
>C8- C10, >C10-C12, >C12-C16, >C16- C21,
>C21- C35, >C35- C44
Volatile Organic Compounds Volatile organic compoupds, |nc|u§|ng BTEX |Automated headspage gas chromatographlc
2760 |(vOCs) in Soils by Headspace and halogenated Aliphatic/Aromatics.(cf. (GC) analysis of a soil sample, as received,
GC-MS y P USEPA Method 8260)*please refer to UKAS with mass spectrometric (MS) detection of
schedule volatile organic compounds.
Acenaphthene*; Acenaphthylene; Anthracene?;
Benzo[a]Anthracene*; Benzo[a]Pyrene*;
Speciated Polynuclear Benzo[b]Fluoranthene*; Benzo[ghi]Perylene*;
2800 |Aromatic Hydrocarbons (PAH) |Benzo[k]Fluoranthene; Chrysene*; Dichloromethane extraction / GC-MS
in Soil by GC-MS Dibenz[ah]Anthracene; Fluoranthene?*;
Fluorene*; Indeno[123cd]Pyrene*;
Naphthalene*; Phenanthrene*; Pyrene*
EEZ:Z:ICN?;?pIOlriz(rj;I;nclg:ﬂg?hﬁei(;fglgl’1- 60:40 methanol/water mixture extraction,
2920 |Phenols in Soils by HPLC ’ vip ) yip ’ followed by HPLC determination using

Naphthol and TrimethylphenolsNote:
chlorophenols are excluded.

electrochemical detection.
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Report Information

Key
U  UKAS accredited
M  MCERTS and UKAS accredited
N  Unaccredited
S This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for
this analysis
SN This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited

for this analysis

T  This analysis has been subcontracted to an unaccredited laboratory
I/S  Insufficient Sample
U/S Unsuitable Sample
N/E  not evaluated
< "less than"
>  "greater than"
SOP Standard operating procedure
LOD Limit of detection

Comments or interpretations are beyond the scope of UKAS accreditation

The results relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request
None of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subsequently
corrected to a dry weight basis TPH, BTEX, VOCs, SVOCs, PCBs, Phenols

For all other tests the samples were dried at < 37°C prior to analysis
All Asbestos testing is performed at the indicated laboratory
Issue numbers are sequential starting with 1 all subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampling not supplied

B - Sample age exceeds stability time (sampling to extraction)
C - Sample not received in appropriate containers

D - Broken Container

E - Insufficient Sample (Applies to LOI in Trommel Fines Only)

Sample Retention and Disposal

All soil samples will be retained for a period of 30 days from the date of receipt
All water samples will be retained for 14 days from the date of receipt
Charges may apply to extended sample storage

If you require extended retention of samples, please email your requirements to:
customerservices@chemtest.com
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Project: Q0652 Global centre of Rail Excellence

Results - 2 Stage WAC

Chemtest Job No: — 22-00970 Landflll Waste Acceptance Criteria
Chemtest Sample ID: 1351170 Limits
Sample Ref: Stable, Non-
Sample ID: reactive
Sample Location: TPO9 hazardous Hazardous
Top Depth(m): Inert Waste | wastein non- Waste
Bottom Depth(m): Landfill hazardous Landfill
Sampling Date: Landfill
Determinand SOP Accred. Units
Total Organic Carbon 2625 M % [A] 58 3 5 6
Loss On Ignition 2610 M % 25 -- -- 10
Total BTEX 2760 M mg/kg [A] <0.010 6 -- --
Total PCBs (7 Congeners) 2815 M mg/kg <0.10 1 -- --
TPH Total WAC 2670 M mg/kg [A] 120 500 -- --
Total (Of 17) PAH's 2700 N mg/kg 6.5 100 -- --
pH 2010 M 8.7 -- >6 --
Acid Neutralisation Capacity 2015 N mol/kg 0.026 -- To evaluate To evaluate
Eluate Analysis 2:1 8:1 2:1 Cumulative Limit values for compliance leaching test

mg/l mg/l mg/kg mg/kg 10:1 using BS EN 12457 at L/S 10 l/kg
Arsenic 1455 ) 0.0008 0.0006 0.0016 0.0059 0.5 2 25
Barium 1455 ) 0.094 0.034 0.19 0.43 20 100 300
Cadmium 1455 ) < 0.00011 < 0.00011 < 0.00011 < 0.00011 0.04 1 5
Chromium 1455 U < 0.0005 < 0.0005 < 0.0005 < 0.0005 0.5 10 70
Copper 1455 ) 0.0014 0.0013 0.0028 0.0021 2 50 100
Mercury 1455 U < 0.00005 < 0.00005 < 0.00005 < 0.00005 0.01 0.2 2
Molybdenum 1455 U 0.0062 0.0026 0.012 0.031 0.5 10 30
Nickel 1455 U < 0.0005 < 0.0005 < 0.0005 < 0.0005 0.4 10 40
Lead 1455 U < 0.0005 < 0.0005 < 0.0005 < 0.0005 0.5 10 50
Antimony 1455 U 0.0029 0.0014 0.0058 0.016 0.06 0.7 5
Selenium 1455 U 0.0031 0.0024 0.0061 0.025 0.1 0.5 7
Zinc 1455 U 0.003 < 0.003 0.006 0.005 4 50 200
Chloride 1220 U <1.0 <1.0 <10 <10 800 15000 25000
Fluoride 1220 U 0.19 0.096 <1.0 1.1 10 150 500
Sulphate 1220 U 14 2.3 28 41 1000 20000 50000
Total Dissolved Solids 1020 N 200 52 390 740 4000 60000 100000
Phenol Index 1920 U < 0.030 < 0.030 <0.30 < 0.50 1 - -
Dissolved Organic Carbon 1610 U 3.9 3.3 <50 <50 500 800 1000
Solid Information Leachate Test Information
Dry mass of test portion/kg 0.175 Leachant volume 1st extract/| 0.320
Moisture (%) 15 Leachant volume 2nd extract/| 1.400

Eluant recovered from 1st extract/| 0.264

Waste Acceptance Criteria

Landfill WAC analysis (specifically leaching test results) must not be used for hazardous waste classification purposes. This analysis is only applicable for hazardous waste
landfill acceptance and does not give any indication as to whether a waste may be hazardous or non-hazardous.
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Deviations

In accordance with UKAS Policy on Deviating Samples TPS 63. Chemtest have a procedure to ensure 'upon receipt of each sample a competent laboratory shall
assess whether the sample is suitable with regard to the requested test(s)'. This policy and the respective holding times applied, can be supplied upon
request.The reason a sample is declared as deviating is detailed below. Where applicable the analysis remains UKAS/MCERTSs accredited but the results may
be compromised.

Sample Sampled . Containers
mple: mple Ref: mple ID: ) Deviation : .

Sample Sample Re Sample Location: Date: eviation Code(s) Received:
Amber Glass

1351170 TPO9 A 250m
1351170 TPO9 A Amber Glass

60ml
Plastic Tub

1351170 TPO9 A 5009
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Test Methods

SOP

Title

Parameters included

Method summary

1020

Electrical Conductivity and
Total Dissolved Solids (TDS) in
Waters

Electrical Conductivity and Total Dissolved
Solids (TDS) in Waters

Conductivity Meter

1220

Anions, Alkalinity & Ammonium
in Waters

Fluoride; Chloride; Nitrite; Nitrate; Total;
Oxidisable Nitrogen (TON); Sulfate; Phosphate;
Alkalinity; Ammonium

Automated colorimetric analysis using
‘Aquakem 600’ Discrete Analyser.

1455

Metals in Waters by ICP-MS

Metals, including: Antimony; Arsenic; Barium;
Beryllium; Boron; Cadmium; Chromium; Cobalt;
Copper; Lead; Manganese; Mercury;
Molybdenum; Nickel; Selenium; Tin; Vanadium;
Zinc

Filtration of samples followed by direct
determination by inductively coupled plasma
mass spectrometry (ICP-MS).

1610

Total/Dissolved Organic Carbon
in Waters

Organic Carbon

TOC Analyser using Catalytic Oxidation

Phenolic compounds including: Phenol,

Determination by High Performance Liquid

1920 |Phenols in Waters by HPLC Cresols, Xylenols, Trimethylphenols Note: Chromatography (HPLC) using electrochemical
Chlorophenols are excluded. detection.
2010 |pH Value of Soils pH pH Meter
2015 |Acid Neutralisation Capacity Acid Reserve Titration
Moisture and Stone Content of Determination of moisture content of soil as a
2030 |Soils(Requirement of Moisture content percentage of its as received mass obtained at
MCERTS) <37°C.
Soil Description(Requirement of] .. . - As received soil is described based upon
2040 MCERTS) Soil description BS5930
. Lo Determination of the proportion by mass that is
2610 |Loss on Ignition loss on ignition (LOI) lost from a soil by ignition at 550°C.
Determined by high temperature combustion
2625 | Total Organic Carbon in Soils |Total organic Carbon (TOC) under oxygen, using an Eltra elemental
analyser.
Total Petroleum Hydrocarbons |TPH (C6—C40); optional carbon banding, e.g. 3-| .. .
2670 | (TPH) in Soils by GC-FID  |band — GRO, DRO & LRO*TPH C8-C40 Dichloromethane extraction / GC-FID
Acenaphthene; Acenaphthylene; Anthracene;
Benzo[a]Anthracene; Benzo[a]Pyrene;
Speciated Polynuclear Benzo[b]Fluoranthene; Benzo[ghi]Perylene; Dichloromethane extraction / GC-FID (GC-FID
2700 |Aromatic Hydrocarbons (PAH) |Benzo[k]Fluoranthene; Chrysene; detection is non-selective and can be subject to
in Soil by GC-FID Dibenz[ah]Anthracene; Fluoranthene; Fluorene; |interference from co-eluting compounds)
Indeno[123cd]Pyrene; Naphthalene;
Phenanthrene; Pyrene
Volatile Organic Compounds Volatile organic compoupds, mclung BTEX Automated headspac-e gas chromatogr.aphlc
2760 |(vOCs) in Soils by Headspace and halogenated Aliphatic/Aromatics. (cf. (GC) analysis of a soil sample, as received,
GC-MS Y P USEPA Method 8260)*please refer to UKAS with mass spectrometric (MS) detection of
schedule volatile organic compounds.
Polychlorinated Biphenyls
2815 |(PCB) ICES7Congeners in ICES7 PCB congeners Acetone/Hexane extraction / GC-MS
Soils by GC-MS
640 Characterisation of Waste Waste material including soil, sludges and ComplianceTest for Leaching of Granular
(Leaching C10) granular waste Waste Material and Sludge
650 Characterisation of Waste Waste material including soil, sludges and ComplianceTest for Leaching of Granular

(Leaching WAC)

granular waste

Waste Material and Sludge
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Report Information

Key
U  UKAS accredited
M MCERTS and UKAS accredited
N  Unaccredited
S This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for
this analysis
SN This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited

for this analysis

T  This analysis has been subcontracted to an unaccredited laboratory
I/S Insufficient Sample
U/S  Unsuitable Sample
N/E  not evaluated
< "less than"
>  "greater than"
SOP Standard operating procedure
LOD Limit of detection

Comments or interpretations are beyond the scope of UKAS accreditation

The results relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request
None of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subsequently
corrected to a dry weight basis TPH, BTEX, VOCs, SVOCs, PCBs, Phenols

For all other tests the samples were dried at < 37°C prior to analysis
All Asbestos testing is performed at the indicated laboratory
Issue numbers are sequential starting with 1 all subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampling not supplied

B - Sample age exceeds stability time (sampling to extraction)
C - Sample not received in appropriate containers

D - Broken Container

E - Insufficient Sample (Applies to LOI in Trommel Fines Only)

Sample Retention and Disposal

All soil samples will be retained for a period of 30 days from the date of receipt
All water samples will be retained for 14 days from the date of receipt
Charges may apply to extended sample storage

If you require extended retention of samples, please email your requirements to:
customerservices@chemtest.com
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Project: Q0652 Global Centre of Rail Excellence

Results - Water

Client: Quantum Geotechnic Ltd Chemtest Job No.:| 22-03571 | 22-03571 | 22-03571 | 22-03571 | 22-03571 | 22-03571 | 22-03571 | 22-03571 | 22-03571
Quotation No.: Q21-24761 Chemtest Sample ID.:] 1363311 1363312 1363313 1363314 1363315 1363316 1363317 1363318 1363319
Sample Location: BH15 BH16 BH25 BH29 BH30 BH31 BH32 BH33 BH34
Sample Type:] WATER WATER WATER WATER WATER WATER WATER WATER WATER
Top Depth (m): 0.40 4.52 5.00 0.83 3.20 4.50 4.76 0.41 5.09
Determinand Accred. | SOP | Units LOD
pH U 1010 N/A 8.4 8.3 7.4 8 8.2 7.9 8.2 8.3 8.4
Alkalinity (Bicarbonate) u 1220 Carggs " 10 180 110 540 310 300 370 340 440 320
Chloride U 1220 mg/l 1.0 10 10 22 16 170 49 51 17 28
Fluoride U 1220 mg/l 0.050 0.14 0.11 0.17 0.29 0.14 0.12 0.18 0.15 0.15
Ammonia (Free) N 1220 mg/l 0.050 < 0.050 < 0.050 < 0.050 < 0.050 0.081 0.073 < 0.050 0.14 0.5
Nitrate U 1220 mg/l 0.50 <0.50 1.1 0.88 1.7 <0.50 1.4 0.88 <0.50 <0.50
Sulphate U 1220 mgl/l 1.0 34 18 86 6.3 32 310 67 60 49
Cyanide (Total) U 1300 mgl/l 0.050 0.05 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050 < 0.050
Calcium U 1455 mg/l 2.00 44 18 41 40 68 120 43 47 11
Potassium U 1455 mg/l 0.50 0.71 5.8 31 11 29 11 17 40 8.3
Magnesium U 1455 mg/l 0.20 16 14 28 11 16 38 13 18 28
Sodium U 1455 mg/l 1.50 9.2 7.9 140 46 93 75 100 97 71
Total Hardness as CaCO3 U 1270 mg/l 15 170 100 220 140 240 450 160 190 140
Arsenic (Dissolved) U 1455 pg/l 0.20 0.29 <0.20 0.44 2.2 0.56 0.39 14 0.83 <0.20
Cadmium (Dissolved) U 1455 pg/l 0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11
Chromium (Dissolved) U 1455 pg/l 0.50 14 9 9.6 < 0.50 8.9 < 0.50 8.8 0.66 <0.50
Copper (Dissolved) U 1455 uo/l 0.50 1.6 0.86 2.1 0.98 2.2 2.4 3.3 1.2 0.58
Mercury (Dissolved) U 1455 pg/l 0.05 < 0.05 < 0.05 < 0.05 < 0.05 <0.05 < 0.05 <0.05 < 0.05 < 0.05
Nickel (Dissolved) U 1455 uo/l 0.50 17 1.7 23 1.2 2.4 4.4 2.8 2 3.3
Lead (Dissolved) U 1455 pg/l 0.50 < 0.50 < 0.50 < 0.50 < 0.50 <0.50 < 0.50 <0.50 < 0.50 <0.50
Selenium (Dissolved) U 1455 pg/l 0.50 < 0.50 < 0.50 < 0.50 < 0.50 <0.50 < 0.50 14 < 0.50 <0.50
Zinc (Dissolved) U 1455 g/l 2.5 48 9.6 54 16 17 11 33 21 12
Dissolved Organic Carbon U 1610| mg/l 2.0 100 26 120 65 62 82 73 100 67
Aliphatic TPH >C5-C6 N 1675 pg/l 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Aliphatic TPH >C6-C8 N 1675 pg/l 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Aliphatic TPH >C8-C10 N 1675 pg/l 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Aliphatic TPH >C10-C12 N 1675 pg/l 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Aliphatic TPH >C12-C16 N 1675 pg/l 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Aliphatic TPH >C16-C21 N 1675 pg/l 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Aliphatic TPH >C21-C35 N 1675 pg/l 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Aliphatic TPH >C35-C44 N 1675 pg/l 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Total Aliphatic Hydrocarbons N 1675 pg/l 5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Aromatic TPH >C5-C7 N 1675 pg/l 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Aromatic TPH >C7-C8 N 1675 pg/l 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Aromatic TPH >C8-C10 N 1675 pg/l 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Aromatic TPH >C10-C12 N 1675 pg/l 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Aromatic TPH >C12-C16 N 1675 pg/l 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Aromatic TPH >C16-C21 N 1675 pg/l 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Aromatic TPH >C21-C35 N 1675 pg/l 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
Aromatic TPH >C35-C44 N 1675 pg/l 0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
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Project: Q0652 Global Centre of Rail Excellence

Results - Water

Client: Quantum Geotechnic Ltd Chemtest Job No.:] 22-03571 | 22-03571 | 22-03571 | 22-03571 | 22-03571 | 22-03571 | 22-03571 | 22-03571 | 22-03571
Quotation No.: Q21-24761 Chemtest Sample ID.:| 1363311 1363312 1363313 1363314 1363315 1363316 1363317 1363318 1363319
Sample Location: BH15 BH16 BH25 BH29 BH30 BH31 BH32 BH33 BH34
Sample Type:| WATER WATER WATER WATER WATER WATER WATER WATER WATER
Top Depth (m): 0.40 4.52 5.00 0.83 3.20 4.50 4.76 0.41 5.09
Determinand Accred. | SOP | Units LOD
Total Aromatic Hydrocarbons N 1675 ug/l 5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Total Petroleum Hydrocarbons N 1675 ug/l 10 <10 <10 <10 <10 <10 <10 <10 <10 <10
Benzene U 1760 pg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Toluene U 1760 pg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Ethylbenzene U 1760 pg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
m & p-Xylene U 1760 pg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
0-Xylene U 1760 pg/l 1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Naphthalene N 1800 pg/l 0.010 < 0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Acenaphthylene N 1800 pg/l 0.010 < 0.010 <0.010 < 0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Acenaphthene N 1800 pg/l 0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Fluorene N 1800 pg/l 0.010 < 0.010 <0.010 < 0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Phenanthrene N 1800 pg/l 0.010 < 0.010 <0.010 < 0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Anthracene N 1800 pg/l 0.010 < 0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Fluoranthene N 1800 pg/l 0.010 < 0.010 <0.010 < 0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Pyrene N 1800 pg/l 0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Benzoanthracene N 1800 ug/l 0.010 < 0.010 <0.010 < 0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Chrysene N 1800 pg/l 0.010 < 0.010 <0.010 < 0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Benzo[b]fluoranthene N 1800 ug/l 0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Benzolk]fluoranthene N 1800 ug/l 0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Benzopyrene N 1800 pg/l 0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Indeno(1,2,3-c,d)Pyrene N 1800 pg/l 0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Dibenz(a,h)Anthracene N 1800 pg/l 0.010 <0.010 < 0.010 < 0.010 < 0.010 < 0.010 <0.010 < 0.010 <0.010 < 0.010
Benzo[g,h,i]perylene N 1800 pg/l 0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Total Of 16 PAH's N 1800 pg/l 0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20
PCB 28 N 1815 pg/l 0.0010 | <0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010
PCB 52 N 1815 pg/l 0.0010 | <0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010
PCB 90+101 N 1815 pg/l 0.0010 | <0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010
PCB 118 N 1815 pg/l 0.0010 | <0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010
PCB 153 N 1815 pg/l 0.0010 | <0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010
PCB 138 N 1815 pg/l 0.0010 | <0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010
PCB 180 N 1815 pg/l 0.0010 | <0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010
Total PCBs (7 congeners) N 1815 pg/l 0.0010| < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010
Total Phenols U 1920 mgl/l 0.030 <0.030 < 0.030 <0.030 < 0.030 <0.030 < 0.030 <0.030 < 0.030 <0.030
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Deviations

In accordance with UKAS Policy on Deviating Samples TPS 63. Chemtest have a procedure to ensure 'upon receipt of each sample a competent laboratory shall
assess whether the sample is suitable with regard to the requested test(s)". This policy and the respective holding times applied, can be supplied upon request.The
reason a sample is declared as deviating is detailed below. Where applicable the analysis remains UKAS/MCERTSs accredited but the results may be

compromised.

Sample:

Sample Ref:

Sample ID:

Sample
Location:

Sampled
Date:

Deviation Code(s):

Containers
Received:

1363311

BH15

Coloured
Winchester
1000ml

1363311

BH15

EPA Vial
40ml

1363311

BH15

Plastic Bottle
1000ml

1363312

BH16

Coloured
Winchester
1000ml

1363312

BH16

EPA Vial
40ml

1363312

BH16

Plastic Bottle
1000ml

1363313

BH25

Coloured
Winchester
1000ml

1363313

BH25

EPA Vial
40ml

1363313

BH25

Plastic Bottle
1000ml

1363314

BH29

Coloured
Winchester
1000ml

1363314

BH29

EPA Vial
40ml

1363314

BH29

Plastic Bottle
1000ml

1363315

BH30

Coloured
Winchester
1000ml

1363315

BH30

EPA Vial
40ml

1363315

BH30

Plastic Bottle
1000ml

1363316

BH31

Coloured
Winchester
1000ml

1363316

BH31

EPA Vial
40ml

1363316

BH31

Plastic Bottle
1000ml

1363317

BH32

Coloured
Winchester
1000ml

1363317

BH32

EPA Vial
40ml
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Deviations

In accordance with UKAS Policy on Deviating Samples TPS 63. Chemtest have a procedure to ensure 'upon receipt of each sample a competent laboratory shall
assess whether the sample is suitable with regard to the requested test(s)". This policy and the respective holding times applied, can be supplied upon request.The
reason a sample is declared as deviating is detailed below. Where applicable the analysis remains UKAS/MCERTSs accredited but the results may be

compromised.

Sample Sampled . Containers
Sample: Sample Ref: Sample ID: ) Deviation Code(s): .
P P P Location: Date: (s) Received:
Plastic Bottle
1363317 BH32 A 1000ml
Coloured
1363318 BH33 A Winchester
1000ml
1363318 BH33 A EPA Vial
40ml
Plastic Bottle
1363318 BH33 A 1000ml
Coloured
1363319 BH34 A Winchester
1000ml
1363319 BH34 A EPA Vial
40ml
Plastic Bottle
1363319 BH34 A 1000ml
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Test Methods

SOP

Title

Parameters included

Method summary

1010

pH Value of Waters

pH

pH Meter

1220

Anions, Alkalinity & Ammonium
in Waters

Fluoride; Chloride; Nitrite; Nitrate; Total;
Oxidisable Nitrogen (TON); Sulfate; Phosphate;
Alkalinity; Ammonium

Automated colorimetric analysis using
‘Aquakem 600’ Discrete Analyser.

1270

Total Hardness of Waters

Total hardness

Calculation applied to calcium and magnesium
results, expressed as mg I-1 CaCO3
equivalent.

1300

Cyanides & Thiocyanate in
Waters

Free (or easy liberatable) Cyanide; total
Cyanide; complex Cyanide; Thiocyanate

Continuous Flow Analysis.

1455

Metals in Waters by ICP-MS

Metals, including: Antimony; Arsenic; Barium;
Beryllium; Boron; Cadmium; Chromium; Cobalt;
Copper; Lead; Manganese; Mercury;
Molybdenum; Nickel; Selenium; Tin; Vanadium;
Zinc

Filtration of samples followed by direct
determination by inductively coupled plasma
mass spectrometry (ICP-MS).

1610

Total/Dissolved Organic Carbon
in Waters

Organic Carbon

TOC Analyser using Catalytic Oxidation

1675

TPH Aliphatic/Aromatic split in
Waters by GC-FID(cf. Texas
Method 1006 / TPH CWG)

Aliphatics: >C5-C6, >C6-C8, >C8- C10,
>C10-C12, >C12-C16, >C16-C21, >C21-
C35, >C35- C44Aromatics: >C5-C7, >C7-C8,
>C8- C10, >C10-C12, >C12-C16, >C16- C21,
>C21- C35, >C35- C44

Pentane extraction / GCxGC FID detection

1760

Volatile Organic Compounds
(VOCs) in Waters by
Headspace GC-MS

Volatile organic compounds, including BTEX
and halogenated Aliphatic/Aromatics. (cf.
USEPA Method 8260)

Automated headspace gas chromatographic
(GC) analysis of water samples with mass
spectrometric (MS) detection of volatile organic
compounds.

1800

Speciated Polynuclear
Aromatic Hydrocarbons (PAH)
in Waters by GC-MS

Acenaphthene; Acenaphthylene; Anthracene;
Benzo[a]Anthracene; Benzo[a]Pyrene;
Benzo[b]Fluoranthene; Benzo[ghi]Perylene;
Benzo[k]Fluoranthene; Chrysene;
Dibenz[ah]Anthracene; Fluoranthene; Fluorene;
Indeno[123cd]Pyrene; Naphthalene;
Phenanthrene; Pyrene

Pentane extraction / GCMS detection

1815

Polychlorinated Biphenyls
(PCB) ICES7 Congeners in
Waters by GC-MS

ICES7 PCB congeners

Solvent extraction / GCMS detection

1920

Phenols in Waters by HPLC

Phenolic compounds including: Phenol,
Cresols, Xylenols, Trimethylphenols Note:
Chlorophenols are excluded.

Determination by High Performance Liquid
Chromatography (HPLC) using electrochemical
detection.
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Report Information

Key
U  UKAS accredited
M  MCERTS and UKAS accredited
N  Unaccredited
S This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for
this analysis
SN This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited

for this analysis

T  This analysis has been subcontracted to an unaccredited laboratory
I/S  Insufficient Sample
U/S Unsuitable Sample
N/E  not evaluated
< "less than"
>  "greater than"
SOP Standard operating procedure
LOD Limit of detection

Comments or interpretations are beyond the scope of UKAS accreditation

The results relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request
None of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subsequently
corrected to a dry weight basis TPH, BTEX, VOCs, SVOCs, PCBs, Phenols

For all other tests the samples were dried at < 37°C prior to analysis
All Asbestos testing is performed at the indicated laboratory
Issue numbers are sequential starting with 1 all subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampling not supplied

B - Sample age exceeds stability time (sampling to extraction)
C - Sample not received in appropriate containers

D - Broken Container

E - Insufficient Sample (Applies to LOI in Trommel Fines Only)

Sample Retention and Disposal

All soil samples will be retained for a period of 30 days from the date of receipt
All water samples will be retained for 14 days from the date of receipt
Charges may apply to extended sample storage

If you require extended retention of samples, please email your requirements to:
customerservices@chemtest.com
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Project: Q0652 Global Centre off Rail Excellence

Results - Soil

Client: Quantum Geotechnic Ltd Chemtest Job No.:| 21-41633 21-41633
Quotation No.: Q21-24761 Chemtest Sample ID.: 1328375 1328377
Order No.: Client Sample Ref.: ES3 ES9
Sample Location: BH34 BH34
Sample Type: SOIL SOIL
Top Depth (m): 1.0 3.0
Date Sampled:| 24-Nov-2021 | 24-Nov-2021
Asbestos Lab:] DURHAM DURHAM
Determinand Accred. | SOP | Units | LOD
ACM Type U 2192 N/A - -
I No Asbestos | No Asbestos
Asbestos Identification U 2192 N/A Detected Detected
Moisture N 2030 % 0.020 12 8.8
Soil Colour N 2040 N/A Brown
Other Material N 2040 N/A Stones and
Roots
Soil Texture N 2040 N/A Sand
pH M 2010 4.0 8.1 8.4
Boron (Hot Water Soluble) M 2120 | mg/kg| 0.40 <0.40 <0.40
Cyanide (Total) M 2300 | mg/kg| 0.50 <0.50 1.1
Arsenic M 2450 | mg/kg 1.0 11 17
Cadmium M 2450 | mg/kg| 0.10 0.14 0.15
Chromium M 2450 | mg/kg 1.0 11 2.8
Copper M 2450 | mg/kg | 0.50 47 63
Mercury M 2450 | mg/kg| 0.10 0.14 0.39
Nickel M 2450 | mg/kg| 0.50 44 25
Lead M 2450 | mg/kg | 0.50 30 46
Selenium M 2450 | mg/kg| 0.20 0.84 2.9
Zinc M 2450 | mg/kg | 0.50 270 59
Chromium (Hexavalent) N 2490 | mg/kg | 0.50 <0.50
LOI M 2610 % 0.10 7.0
Total Organic Carbon M 2625 % 0.20 7.2 27
Aliphatic TPH >C5-C6 N 2680 | mg/kg 1.0 <1.0 <1.0
Aliphatic TPH >C6-C8 N 2680 | mg/kg 1.0 <1.0 <1.0
Aliphatic TPH >C8-C10 M 2680 | mg/kg 1.0 170 <1.0
Aliphatic TPH >C10-C12 M 2680 | mg/kg| 1.0 510 <1.0
Aliphatic TPH >C12-C16 M 2680 | mg/kg| 1.0 550 <1.0
Aliphatic TPH >C16-C21 M 2680 | mg/kg 1.0 6.6 <1.0
Aliphatic TPH >C21-C35 M 2680 | mg/kg 1.0 <1.0 <1.0
Aliphatic TPH >C35-C44 N 2680 | mg/kg 1.0 <1.0 <1.0
Total Aliphatic Hydrocarbons N 2680 | mg/kg| 5.0 1200 <5.0
Aromatic TPH >C5-C7 N 2680 | mg/kg 1.0 <1.0 <1.0
Aromatic TPH >C7-C8 N 2680 | mg/kg 1.0 <1.0 <1.0
Aromatic TPH >C8-C10 M 2680 | mg/kg 1.0 11 <1.0
Aromatic TPH >C10-C12 M 2680 | mg/kg| 1.0 120 <1.0
Aromatic TPH >C12-C16 M 2680 | mg/kg 1.0 170 <1.0
Aromatic TPH >C16-C21 U 2680 | mg/kg| 1.0 <1.0 <1.0
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Project: Q0652 Global Centre off Rail Excellence

Results - Soil

Client: Quantum Geotechnic Ltd Chemtest Job No.:| 21-41633 21-41633
Quotation No.: Q21-24761 Chemtest Sample ID.: 1328375 1328377
Order No.: Client Sample Ref.: ES3 ES9
Sample Location: BH34 BH34
Sample Type: SOIL SOIL
Top Depth (m): 1.0 3.0
Date Sampled:| 24-Nov-2021 | 24-Nov-2021
Asbestos Lab:] DURHAM DURHAM
Determinand Accred. | SOP | Units | LOD
Aromatic TPH >C21-C35 M 2680 | mg/kg| 1.0 <1.0 <1.0
Aromatic TPH >C35-C44 N 2680 | mg/kg| 1.0 <1.0 <1.0
Total Aromatic Hydrocarbons N 2680 | mg/kg| 5.0 300 <5.0
Total Petroleum Hydrocarbons N 2680 | mg/kg| 10.0 1500 <10
Benzene M 2760 | mg/kg | 0.0010 < 0.0010 0.0021
Toluene M 2760 | mg/kg | 0.0010 < 0.0010 < 0.0010
Ethylbenzene M 2760 | mg/kg | 0.0010 < 0.0010 < 0.0010
m & p-Xylene M 2760 | mg/kg | 0.0010 < 0.0010 < 0.0010
0-Xylene M 2760 | mg/kg | 0.0010 < 0.0010 < 0.0010
Naphthalene M 2800 | mg/kg| 0.10 0.61 <0.10
Acenaphthylene N 2800 | mg/kg| 0.10 0.36 <0.10
Acenaphthene M 2800 | mg/kg| 0.10 1.5 <0.10
Fluorene M 2800 | mg/kg| 0.10 1.9 <0.10
Phenanthrene M 2800 | mg/kg| 0.10 8.9 <0.10
Anthracene M 2800 | mg/kg| 0.10 4.4 <0.10
Fluoranthene M 2800 | mg/kg| 0.10 31 0.21
Pyrene M 2800 | mg/kg| 0.10 23 0.20
Benzo[a]anthracene M 2800 | mg/kg| 0.10 25 0.14
Chrysene M 2800 | mg/kg| 0.10 26 0.21
Benzo[b]fluoranthene M 2800 | mg/kg| 0.10 34 <0.10
Benzolk]fluoranthene M 2800 | mg/kg| 0.10 12 <0.10
Benzo[a]pyrene M 2800 | mg/kg| 0.10 21 <0.10
Indeno(1,2,3-c,d)Pyrene M 2800 | mg/kg| 0.10 17 <0.10
Dibenz(a,h)Anthracene N 2800 | mg/kg| 0.10 4.8 <0.10
Benzo[g,h,ilperylene M 2800 | mg/kg| 0.10 13 <0.10
Total Of 16 PAH's N 2800 | mg/kg| 2.0 220 <2.0
PCB 81 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 77 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 105 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 114 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 118 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 123 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 126 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 156 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 157 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 167 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 169 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 189 N 2815 | mg/kg | 0.0010 < 0.0010
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Project: Q0652 Global Centre off Rail Excellence

Results - Soil

Client: Quantum Geotechnic Ltd

Chemtest Job No.:| 21-41633 21-41633
Quotation No.: Q21-24761 Chemtest Sample ID.: 1328375 1328377
Order No.: Client Sample Ref.: ES3 ES9
Sample Location: BH34 BH34
Sample Type: SOIL SOIL
Top Depth (m): 1.0 3.0
Date Sampled:| 24-Nov-2021 | 24-Nov-2021
Asbestos Lab:] DURHAM DURHAM
Determinand Accred. | SOP | Units | LOD
Total PCBs (12 Congeners) N 2815 | mg/kg | 0.0010 < 0.0010
Total Phenols M 2920 | mg/kg| 0.10 <0.10 <0.10
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Project: 90652 Global Centre off Rail Excellence

Results - Single Stage WAC

Chemtest Job No: 21-41633 Landflll Waste Acceptance Criteria
Chemtest Sample ID: 1328375 Limits
Sample Ref: ES3 Stable, Non-
Sample ID: reactive
Sample Location: BH34 hazardous Hazardous
Top Depth(m): 1.0 Inert Waste waste in non- Waste
Bottom Depth(m): Landfill hazardous Landfill
Sampling Date: 24-Nov-2021 Landfill
Determinand SOP Accred. Units
Total Organic Carbon 2625 M % 7.2 3 5 6
Loss on Ignition - -- 10
Total BTEX 2760 M mg/kg <0.010 6 -- --
Total PCBs (7 Congeners) 2815 M mg/kg <0.10 1 -- --
TPH Total WAC 2670 M mg/kg 1500 500 -- --
Total (Of 17) PAH's 2700 N mg/kg 220 100 - --
pH - >6 -
Acid Neutralisation Capacity -- To evaluate To evaluate
Eluate Analysis 10:1 Eluate 10:1 Eluate Limit values for compliance leaching test
mg/| mg/kg using BS EN 12457 at L/S 10 I/kg
Arsenic 1455 U 0.0007 0.0069 0.5 2 25
Barium 1455 U 0.035 0.35 20 100 300
Cadmium 1455 U < 0.00011 <0.00011 0.04 1 5
Chromium 1455 U < 0.0005 < 0.0005 0.5 10 70
Copper 1455 U 0.0013 0.013 2 50 100
Mercury 1455 U < 0.00005 < 0.00005 0.01 0.2 2
Molybdenum 1455 U 0.0027 0.027 0.5 10 30
Nickel 1455 U 0.0007 0.0072 0.4 10 40
Lead 1455 U < 0.0005 < 0.0005 0.5 10 50
Antimony 1455 U 0.0025 0.025 0.06 0.7 5
Selenium 1455 U 0.0008 0.0081 0.1 0.5 7
Zinc 1455 U 0.004 0.036 4 50 200
Chloride 1220 U <1.0 <10 800 15000 25000
Fluoride 1220 U 0.080 <1.0 10 150 500
Sulphate 1220 U 9.5 95 1000 20000 50000
Total Dissolved Solids 1020 N 37 370 4000 60000 100000
Phenol Index 1920 U < 0.030 <0.30 1 - -
Dissolved Organic Carbon 1610 U 2.6 <50 500 800 1000
Solid Information
Dry mass of test portion/kg 0.090
Moisture (%) 12

Waste Acceptance Criteria

Landfill WAC analysis (specifically leaching test results) must not be used for hazardous waste classification purposes. This analysis is only applicable
for hazardous waste landfill acceptance and does not give any indication as to whether a waste may be hazardous or non-hazardous.
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Test Methods

SOP

Title

Parameters included

Method summary

1020

Electrical Conductivity and
Total Dissolved Solids (TDS) in
Waters

Electrical Conductivity and Total Dissolved
Solids (TDS) in Waters

Conductivity Meter

1220

Anions, Alkalinity & Ammonium
in Waters

Fluoride; Chloride; Nitrite; Nitrate; Total;
Oxidisable Nitrogen (TON); Sulfate; Phosphate;
Alkalinity; Ammonium

Automated colorimetric analysis using
‘Aquakem 600’ Discrete Analyser.

1455

Metals in Waters by ICP-MS

Metals, including: Antimony; Arsenic; Barium;
Beryllium; Boron; Cadmium; Chromium; Cobalt;
Copper; Lead; Manganese; Mercury;
Molybdenum; Nickel; Selenium; Tin; Vanadium;
Zinc

Filtration of samples followed by direct
determination by inductively coupled plasma
mass spectrometry (ICP-MS).

1610

Total/Dissolved Organic Carbon
in Waters

Organic Carbon

TOC Analyser using Catalytic Oxidation

1920

Phenols in Waters by HPLC

Phenolic compounds including: Phenol,
Cresols, Xylenols, Trimethylphenols Note:
Chlorophenols are excluded.

Determination by High Performance Liquid
Chromatography (HPLC) using electrochemical
detection.

2010 |pH Value of Soils pH pH Meter
Moisture and Stone Content of Determination of moisture content of soil as a
2030 |Soils(Requirement of Moisture content percentage of its as received mass obtained at
MCERTS) <37°C.
Soil Description(Requirement of] .. . e As received soil is described based upon
2040 MCERTS) Soil description BS5930
2120 Water S.oluble Boron,' Sulphate, Boron; Sulphate; Magnesium; Chromium Aqueous extraction / ICP-OES
Magnesium & Chromium
2192 |Asbestos Asbestos Polarised light microscopy / Gravimetry
Cyanides & Thiocyanate in Free (or easy liberatable) Cyanide; total AIIkaImg e>§tract|c_>n followed by colonme_ztnc'
2300 . N L determination using Automated Flow Injection
Soils Cyanide; complex Cyanide; Thiocyanate
Analyser.
Metals, including: Arsenic; Barium; Beryllium;
. . . Cadmium; Chromium; Cobalt; Copper; Lead; |Acid digestion followed by determination of
2450 |Acid Soluble Metals in Soils Manganese; Mercury; Molybdenum; Nickel; metals in extract by ICP-MS.
Selenium; Vanadium; Zinc
Soil extracts are prepared by extracting dried
A . . and ground soil samples into boiling water.
2490 |Hexavalent Chromium in Soils |Chromium [VI] Chromium [VI] is determined by ‘Aquakem 600’
Discrete Analyser using 1,5-diphenylcarbazide.
. R Determination of the proportion by mass that is
2610 |Loss on Ignition loss on ignition (LOI) lost from a soil by ignition at 550°C.
Determined by high temperature combustion
2625 | Total Organic Carbon in Soils  |Total organic Carbon (TOC) under oxygen, using an Eltra elemental
analyser.
Total Petroleum Hydrocarbons |TPH (C6-C40); optional carbon banding, e.g. 3-| .. . .
2670 | (TPH) in Soils by GC-FID ~ |band — GRO, DRO & LRO*TPH C8-C40 Dichloromethane extraction / GC-FID
Aliphatics: >C5-C6, >C6-C8,>C8-C10,
>C10-C12, >C12-C16, >C16-C21, >C21— . .
2680 |TPH A/A Split C35, >C35— C44Aromatics: >C5-C7, >C7-C8, ggzgc‘)’;“ema”e extraction / GExGC FID
>C8- C10, >C10-C12, >C12-C16, >C16— C21,
>C21- C35, >C35- C44
Acenaphthene; Acenaphthylene; Anthracene;
Benzo[a]Anthracene; Benzo[a]Pyrene;
Speciated Polynuclear Benzo[b]Fluoranthene; Benzo[ghi]Perylene; Dichloromethane extraction / GC-FID (GC-FID
2700 |Aromatic Hydrocarbons (PAH) |Benzo[k]Fluoranthene; Chrysene; detection is non-selective and can be subject to

in Soil by GC-FID

Dibenz[ah]Anthracene; Fluoranthene; Fluorene;
Indeno[123cd]Pyrene; Naphthalene;
Phenanthrene; Pyrene

interference from co-eluting compounds)
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Test Methods

SOP

Title

Parameters included

Method summary

2760

Volatile Organic Compounds
(VOCs) in Soils by Headspace
GC-MS

Volatile organic compounds, including BTEX
and halogenated Aliphatic/Aromatics.(cf.
USEPA Method 8260)*please refer to UKAS
schedule

Automated headspace gas chromatographic
(GC) analysis of a soil sample, as received,
with mass spectrometric (MS) detection of
volatile organic compounds.

2800

Speciated Polynuclear
Aromatic Hydrocarbons (PAH)
in Soil by GC-MS

Acenaphthene*; Acenaphthylene; Anthracene?;
Benzo[a]Anthracene*; Benzo[a]Pyrene*;
Benzo[b]Fluoranthene*; Benzo[ghi]Perylene*;
Benzo[k]Fluoranthene; Chrysene*;
Dibenz[ah]Anthracene; Fluoranthene?;
Fluorene*; Indeno[123cd]Pyrene*;
Naphthalene*; Phenanthrene*; Pyrene*

Dichloromethane extraction / GC-MS

2815

Polychlorinated Biphenyls
(PCB) ICES7Congeners in
Soils by GC-MS

ICES7 PCB congeners

Acetone/Hexane extraction / GC-MS

2920

Phenols in Soils by HPLC

Phenolic compounds including Resorcinol,
Phenol, Methylphenols, Dimethylphenols, 1-
Naphthol and TrimethylphenolsNote:
chlorophenols are excluded.

60:40 methanol/water mixture extraction,
followed by HPLC determination using
electrochemical detection.

640

Characterisation of Waste
(Leaching C10)

Waste material including soil, sludges and
granular waste

ComplianceTest for Leaching of Granular
Waste Material and Sludge
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Report Information

Key
U  UKAS accredited
M MCERTS and UKAS accredited
N  Unaccredited
S This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for
this analysis
SN This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited

for this analysis

T  This analysis has been subcontracted to an unaccredited laboratory
I/S Insufficient Sample
U/S  Unsuitable Sample
N/E  not evaluated
< "less than"
>  "greater than"
SOP Standard operating procedure
LOD Limit of detection

Comments or interpretations are beyond the scope of UKAS accreditation

The results relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request
None of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subsequently
corrected to a dry weight basis TPH, BTEX, VOCs, SVOCs, PCBs, Phenols

For all other tests the samples were dried at < 37°C prior to analysis
All Asbestos testing is performed at the indicated laboratory
Issue numbers are sequential starting with 1 all subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampling not supplied

B - Sample age exceeds stability time (sampling to extraction)
C - Sample not received in appropriate containers

D - Broken Container

E - Insufficient Sample (Applies to LOI in Trommel Fines Only)

Sample Retention and Disposal

All soil samples will be retained for a period of 30 days from the date of receipt
All water samples will be retained for 14 days from the date of receipt
Charges may apply to extended sample storage

If you require extended retention of samples, please email your requirements to:
customerservices@chemtest.com
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Results - Leachate

Project: Q0652 G.C.R.E - ONLLWYN

Client: Quantum Geotechnic Ltd Chemtest Job No.:| 21-41964
Quotation No.: Q21-24761 Chemtest Sample ID.: 1329698
Order No.: Client Sample Ref.: ES1
Sample Location: BH33
Sample Type: SOIL
Top Depth (m): 0.2
Date Sampled:| 25-Nov-2021
Determinand Accred. | SOP | Type | Units | LOD
Cyanide (Total) U 1300| 10:1 | mg/l ]| 0.050 0.14
Arsenic (Dissolved) U 1455 10:1 | pg/l | 0.20 <0.20
Cadmium (Dissolved) U 14551 10:1 | pg/l | 0.11 <0.11
Copper (Dissolved) U 1455 10:1 | pg/l | 0.50 3.0
Mercury (Dissolved) U 1455| 10:1 | pg/l | 0.05 < 0.05
Nickel (Dissolved) U 1455| 10:1 | pg/l | 0.50 2.2
Lead (Dissolved) U 1455| 10:1 | pg/l | 0.50 < 0.50
Selenium (Dissolved) U 1455| 10:1 | pg/l | 0.50 < 0.50
Zinc (Dissolved) U 1455| 10:1 | pg/l 2.5 <25
Chromium (Total) N 1455| 10:1 | pg/l | 0.50 4.0
Naphthalene N 1800| 10:1 | pg/l | 0.010 0.67
Acenaphthylene N 1800| 10:1 | pg/l | 0.010 <0.010
Acenaphthene N 1800| 10:1 | pg/l ] 0.010 1.3
Fluorene N 1800| 10:1 | pg/l | 0.010 0.93
Phenanthrene N 1800| 10:1 | pg/l ] 0.010 5.1
Anthracene N 1800| 10:1 | pg/l | 0.010 1.4
Fluoranthene N 1800| 10:1 | pg/l | 0.010 5.4
Pyrene N 1800| 10:1 | pg/l | 0.010 4.6
Benzo[a]anthracene N 1800| 10:1 | pg/l | 0.010 2.4
Chrysene N 1800| 10:1 | pg/l | 0.010 1.4
Benzo[b]fluoranthene N 1800| 10:1 | pg/l | 0.010 2.2
Benzolk]fluoranthene N 1800| 10:1 | pg/l | 0.010 1.1
Benzo[a]pyrene N 1800| 10:1 | pg/l | 0.010 1.8
Indeno(1,2,3-c,d)Pyrene N 1800| 10:1 | pg/l | 0.010 <0.010
Dibenz(a,h)Anthracene N 1800| 10:1 | pg/l | 0.010 <0.010
Benzo[g,h,ilperylene N 1800| 10:1 | pg/l | 0.010 <0.010
Total Of 16 PAH's N 1800| 10:1 | pg/l | 0.20 28
Total Phenols U 1920| 10:1 | mg/l | 0.030 < 0.030
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Project: Q0652 G.C.R.E - ONLLWYN

Results - Soil

Client: Quantum Geotechnic Ltd Chemtest Job No.:| 21-41964
Quotation No.: Q21-24761 Chemtest Sample ID.: 1329698
Order No.: Client Sample Ref.: ES1
Sample Location: BH33
Sample Type: SOIL
Top Depth (m): 0.2
Date Sampled:| 25-Nov-2021
Asbestos Lab:] DURHAM
Determinand Accred. | SOP | Units | LOD
ACM Type U 2192 N/A -
I No Asbestos
Asbestos Identification U 2192 N/A
Detected
Moisture N 2030 % 0.020 11
Soil Colour N 2040 N/A Black
Other Material N 2040 N/A Stones
Soil Texture N 2040 N/A Clay
pH M 2010 4.0 7.9
Boron (Hot Water Soluble) M 2120 | mg/kg| 0.40 <0.40
Cyanide (Total) M 2300 | mg/kg | 0.50 2.9
Arsenic M 2450 | mg/kg| 1.0 7.8
Cadmium M 2450 | mg/kg| 0.10 0.16
Chromium M 2450 | mg/kg| 1.0 16
Copper M 2450 | mg/kg | 0.50 39
Mercury M 2450 | mg/kg| 0.10 0.15
Nickel M 2450 | mg/kg| 0.50 42
Lead M 2450 | mg/kg | 0.50 23
Selenium M 2450 | mg/kg| 0.20 0.86
Zinc M 2450 | mg/kg | 0.50 250
Total Organic Carbon M 26251 % 0.20 5.7
Aliphatic TPH >C5-C6 N 2680 | mg/kg| 1.0 <1.0
Aliphatic TPH >C6-C8 N 2680 | mg/kg| 1.0 <1.0
Aliphatic TPH >C8-C10 M 2680 | mg/kg| 1.0 <1.0
Aliphatic TPH >C10-C12 M 2680 | mg/kg| 1.0 <1.0
Aliphatic TPH >C12-C16 M 2680 | mg/kg| 1.0 <1.0
Aliphatic TPH >C16-C21 M 2680 | mg/kg| 1.0 <1.0
Aliphatic TPH >C21-C35 M 2680 | mg/kg| 1.0 <1.0
Aliphatic TPH >C35-C44 N 2680 | mg/kg| 1.0 <1.0
Total Aliphatic Hydrocarbons N 2680 | mg/kg| 5.0 <5.0
Aromatic TPH >C5-C7 N 2680 | mg/kg| 1.0 <1.0
Aromatic TPH >C7-C8 N 2680 | mg/kg| 1.0 <1.0
Aromatic TPH >C8-C10 M 2680 | mg/kg| 1.0 <1.0
Aromatic TPH >C10-C12 M 2680 | mg/kg| 1.0 <1.0
Aromatic TPH >C12-C16 M 2680 | mg/kg| 1.0 <1.0
Aromatic TPH >C16-C21 U 2680 | mg/kg| 1.0 <1.0
Aromatic TPH >C21-C35 M 2680 | mg/kg| 1.0 <1.0
Aromatic TPH >C35-C44 N 2680 | mg/kg| 1.0 <1.0
Total Aromatic Hydrocarbons N 2680 | mg/kg| 5.0 <5.0
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Project: Q0652 G.C.R.E - ONLLWYN

Results - Soil

Client: Quantum Geotechnic Ltd Chemtest Job No.:| 21-41964
Quotation No.: Q21-24761 Chemtest Sample ID.: 1329698
Order No.: Client Sample Ref.: ES1
Sample Location: BH33
Sample Type: SOIL
Top Depth (m): 0.2
Date Sampled:| 25-Nov-2021
Asbestos Lab:] DURHAM
Determinand Accred. | SOP | Units | LOD
Total Petroleum Hydrocarbons N 2680 | mg/kg| 10.0 <10
Benzene M 2760 | mg/kg | 0.0010 < 0.0010
Toluene M 2760 | mg/kg | 0.0010 < 0.0010
Ethylbenzene M 2760 | mg/kg | 0.0010 < 0.0010
m & p-Xylene M 2760 | mg/kg | 0.0010 < 0.0010
0-Xylene M 2760 | mg/kg | 0.0010 < 0.0010
Naphthalene M 2800 | mg/kg| 0.10 2.0
Acenaphthylene N 2800 | mg/kg| 0.10 0.28
Acenaphthene M 2800 | mg/kg| 0.10 0.74
Fluorene M 2800 | mg/kg| 0.10 0.95
Phenanthrene M 2800 | mg/kg| 0.10 4.3
Anthracene M 2800 | mg/kg| 0.10 1.8
Fluoranthene M 2800 | mg/kg| 0.10 12
Pyrene M 2800 | mg/kg| 0.10 9.4
Benzo[a]anthracene M 2800 | mg/kg| 0.10 9.2
Chrysene M 2800 | mg/kg| 0.10 11
Benzo[b]fluoranthene M 2800 | mg/kg| 0.10 13
Benzolk]fluoranthene M 2800 | mg/kg| 0.10 4.3
Benzo[a]pyrene M 2800 | mg/kg| 0.10 7.4
Indeno(1,2,3-c,d)Pyrene M 2800 | mg/kg| 0.10 4.9
Dibenz(a,h)Anthracene N 2800 | mg/kg| 0.10 2.1
Benzo[g,h,ilperylene M 2800 | mg/kg| 0.10 4.7
Total Of 16 PAH's N 2800 | mg/kg| 2.0 88
PCB 81 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 77 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 105 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 114 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 118 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 123 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 126 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 156 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 157 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 167 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 169 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 189 N 2815 | mg/kg | 0.0010 < 0.0010
Total PCBs (12 Congeners) N 2815 | mg/kg | 0.0010 < 0.0010
Total Phenols M 2920 | mg/kg| 0.10 <0.10
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Test Methods

SOP

Title

Parameters included

Method summary

1300

Cyanides & Thiocyanate in
Waters

Free (or easy liberatable) Cyanide; total
Cyanide; complex Cyanide; Thiocyanate

Continuous Flow Analysis.

1455

Metals in Waters by ICP-MS

Metals, including: Antimony; Arsenic; Barium;
Beryllium; Boron; Cadmium; Chromium; Cobalt;
Copper; Lead; Manganese; Mercury;
Molybdenum; Nickel; Selenium; Tin; Vanadium;
Zinc

Filtration of samples followed by direct
determination by inductively coupled plasma
mass spectrometry (ICP-MS).

1800

Speciated Polynuclear
Aromatic Hydrocarbons (PAH)
in Waters by GC-MS

Acenaphthene; Acenaphthylene; Anthracene;
Benzo[a]Anthracene; Benzo[a]Pyrene;
Benzo[b]Fluoranthene; Benzo[ghi]Perylene;
Benzo[k]Fluoranthene; Chrysene;
Dibenz[ah]Anthracene; Fluoranthene; Fluorene;
Indeno[123cd]Pyrene; Naphthalene;
Phenanthrene; Pyrene

Pentane extraction / GCMS detection

1920

Phenols in Waters by HPLC

Phenolic compounds including: Phenol,
Cresols, Xylenols, Trimethylphenols Note:
Chlorophenols are excluded.

Determination by High Performance Liquid
Chromatography (HPLC) using electrochemical
detection.

2010 |pH Value of Soils pH pH Meter
Moisture and Stone Content of Determination of moisture content of soil as a
2030 |Soils(Requirement of Moisture content percentage of its as received mass obtained at
MCERTS) <37°C.
Soil Description(Requirement of] .. . e As received soil is described based upon
2040 MCERTS) Soil description BS5930
2120 Water S.oluble Boron,' Sulphate, Boron; Sulphate; Magnesium; Chromium Aqueous extraction / ICP-OES
Magnesium & Chromium
2192 |Asbestos Asbestos Polarised light microscopy / Gravimetry
Cyanides & Thiocyanate in Free (or easy liberatable) Cyanide; total AIIkaIm_e e>_<tract|c_>n followed by colonme_ztnc'
2300 . N AN determination using Automated Flow Injection
Soils Cyanide; complex Cyanide; Thiocyanate
Analyser.
Metals, including: Arsenic; Barium; Beryllium;
. . . Cadmium; Chromium; Cobalt; Copper; Lead; |Acid digestion followed by determination of
2450 |Acid Soluble Metals in Soils Manganese; Mercury; Molybdenum; Nickel; metals in extract by ICP-MS.
Selenium; Vanadium; Zinc
Determined by high temperature combustion
2625 | Total Organic Carbon in Soils  |Total organic Carbon (TOC) under oxygen, using an Eltra elemental
analyser.
Aliphatics: >C5-C6, >C6-C8,>C8-C10,
>C10-C12, >C12-C16, >C16-C21, >C21— . .
2680 [TPH A/A Split C35, >C35- C44Aromatics: >C5-C7, >C7-C8, 5;25{;’;“““3”9 extraction / GCXGC FID
>C8- C10, >C10-C12, >C12-C16, >C16— C21,
>C21- C35, >C35- C44
Volatile Organic Compounds Volatile organic compoupds, mclugllng BTEX |Automated headspac'e gas chromatogr.aphlc
2760 |(vOCs) in Soils by Headspace and halogenated Aliphatic/Aromatics.(cf. (GC) analysis of a soil sample, as received,
GC-MS Y P USEPA Method 8260)*please refer to UKAS with mass spectrometric (MS) detection of
schedule volatile organic compounds.
Acenaphthene*; Acenaphthylene; Anthracene*;
Benzo[a]Anthracene*; Benzo[a]Pyrene*;
Speciated Polynuclear Benzo[b]Fluoranthene*; Benzo[ghi]Perylene*;
2800 |Aromatic Hydrocarbons (PAH) |Benzo[k]Fluoranthene; Chrysene*; Dichloromethane extraction / GC-MS
in Soil by GC-MS Dibenz[ah]Anthracene; Fluoranthene*;
Fluorene*; Indeno[123cd]Pyrene*;
Naphthalene*; Phenanthrene*; Pyrene*
Polychlorinated Biphenyls
2815 |(PCB) ICES7Congeners in ICES7 PCB congeners Acetone/Hexane extraction / GC-MS

Soils by GC-MS
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Test Methods

SOP Title Parameters included Method summary
ingzg:ICN(IIZ::plozgiillsncllﬁgqlzghﬁei(;ﬁ?g’1_ 60:40 methanol/water mixture extraction,
2920 |Phenols in Soils by HPLC ' Y ) P ' followed by HPLC determination using

Naphthol and TrimethylphenolsNote:
chlorophenols are excluded.

electrochemical detection.

640

Characterisation of Waste
(Leaching C10)

Waste material including soil, sludges and
granular waste

ComplianceTest for Leaching of Granular
Waste Material and Sludge
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Report Information

Key
U  UKAS accredited
M MCERTS and UKAS accredited
N  Unaccredited
S This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for
this analysis
SN This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited

for this analysis

T  This analysis has been subcontracted to an unaccredited laboratory
I/S Insufficient Sample
U/S  Unsuitable Sample
N/E  not evaluated
< "less than"
>  "greater than"
SOP Standard operating procedure
LOD Limit of detection

Comments or interpretations are beyond the scope of UKAS accreditation

The results relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request
None of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subsequently
corrected to a dry weight basis TPH, BTEX, VOCs, SVOCs, PCBs, Phenols

For all other tests the samples were dried at < 37°C prior to analysis
All Asbestos testing is performed at the indicated laboratory
Issue numbers are sequential starting with 1 all subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampling not supplied

B - Sample age exceeds stability time (sampling to extraction)
C - Sample not received in appropriate containers

D - Broken Container

E - Insufficient Sample (Applies to LOI in Trommel Fines Only)

Sample Retention and Disposal

All soil samples will be retained for a period of 30 days from the date of receipt
All water samples will be retained for 14 days from the date of receipt
Charges may apply to extended sample storage

If you require extended retention of samples, please email your requirements to:
customerservices@chemtest.com
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Project: Q0652 GCRE (Onllwyn)

Results - Soil

Client: Quantum Geotechnic Ltd Chemtest Job No.:| 21-42327 21-42327
Quotation No.: Q21-24761 Chemtest Sample ID.: 1331184 1331186
Order No.: Client Sample Ref.: ES1 ES6
Sample Location: BH29 BH29
Sample Type: SOIL SOIL
Top Depth (m): 0.2 2.0
Date Sampled:| 26-Nov-2021 | 26-Nov-2021
Asbestos Lab:] COVENTRY | COVENTRY
Determinand Accred. | SOP | Units | LOD
ACM Type V] 2192 N/A - -
I No Asbestos | No Asbestos
Asbestos Identification U 2192 N/A Detected Detected
Moisture N 2030 % 0.020 5.1 1.7
Soil Colour N 2040 N/A Black
Other Material N 2040 N/A Stones
Soil Texture N 2040 N/A Sand
pH M 2010 4.0 8.9 7.3
Boron (Hot Water Soluble) M 2120 | mg/kg| 0.40 <0.40 <0.40
Cyanide (Total) M 2300 | mg/kg | 0.50 <0.50 <0.50
Arsenic M 2450 | mg/kg| 1.0 6.4 15
Cadmium M 2450 | mg/kg| 0.10 0.16 <0.10
Chromium M 2450 | mg/kg| 1.0 9.6 3.7
Copper M 2450 | mg/kg | 0.50 35 27
Mercury M 2450 | mg/kg| 0.10 <0.10 0.14
Nickel M 2450 | mg/kg| 0.50 24 5.8
Lead M 2450 | mg/kg | 0.50 19 10
Selenium M 2450 | mg/kg| 0.20 0.49 0.44
Zinc M 2450 | mg/kg | 0.50 63 19
Chromium (Hexavalent) N 2490 | mg/kg| 0.50 <0.50
LOI M 2610 % 0.10 3.5
Total Organic Carbon M 26251 % 0.20 16 46
Aliphatic TPH >C5-C6 N 2680 | mg/kg| 1.0 <1.0 <1.0
Aliphatic TPH >C6-C8 N 2680 | mg/kg| 1.0 <1.0 <1.0
Aliphatic TPH >C8-C10 M 2680 | mg/kg| 1.0 <1.0 <1.0
Aliphatic TPH >C10-C12 M 2680 | mg/kg| 1.0 <1.0 <1.0
Aliphatic TPH >C12-C16 M 2680 | mg/kg| 1.0 <1.0 <1.0
Aliphatic TPH >C16-C21 M 2680 | mg/kg| 1.0 <1.0 <1.0
Aliphatic TPH >C21-C35 M 2680 | mg/kg| 1.0 <1.0 <1.0
Aliphatic TPH >C35-C44 N 2680 | mg/kg| 1.0 <1.0 <1.0
Total Aliphatic Hydrocarbons N 2680 | mg/kg| 5.0 <5.0 <5.0
Aromatic TPH >C5-C7 N 2680 | mg/kg| 1.0 <1.0 <1.0
Aromatic TPH >C7-C8 N 2680 | mg/kg| 1.0 <1.0 <1.0
Aromatic TPH >C8-C10 M 2680 | mg/kg| 1.0 <1.0 <1.0
Aromatic TPH >C10-C12 M 2680 | mg/kg| 1.0 <1.0 <1.0
Aromatic TPH >C12-C16 M 2680 | mg/kg| 1.0 <1.0 <1.0
Aromatic TPH >C16-C21 U 2680 | mg/kg| 1.0 <1.0 <1.0
Aromatic TPH >C21-C35 M 2680 | mg/kg| 1.0 <1.0 <1.0
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Project: Q0652 GCRE (Onllwyn)

Results - Soil

Client: Quantum Geotechnic Ltd Chemtest Job No.:| 21-42327 21-42327
Quotation No.: Q21-24761 Chemtest Sample ID.: 1331184 1331186
Order No.: Client Sample Ref.: ES1 ES6
Sample Location: BH29 BH29
Sample Type: SOIL SOIL
Top Depth (m): 0.2 2.0
Date Sampled:| 26-Nov-2021 | 26-Nov-2021
Asbestos Lab:] COVENTRY | COVENTRY
Determinand Accred. | SOP | Units | LOD
Aromatic TPH >C35-C44 N 2680 | mg/kg| 1.0 <1.0 <1.0
Total Aromatic Hydrocarbons N 2680 | mg/kg| 5.0 <5.0 <5.0
Total Petroleum Hydrocarbons N 2680 | mg/kg| 10.0 <10 <10
Benzene M 2760 | mg/kg | 0.0010 < 0.0010 0.0013
Toluene M 2760 | mg/kg | 0.0010 < 0.0010 0.0010
Ethylbenzene M 2760 | mg/kg | 0.0010 < 0.0010 < 0.0010
m & p-Xylene M 2760 | mg/kg | 0.0010 < 0.0010 < 0.0010
0-Xylene M 2760 | mg/kg | 0.0010 < 0.0010 < 0.0010
Naphthalene M 2800 | mg/kg| 0.10 <0.10 <0.10
Acenaphthylene N 2800 | mg/kg| 0.10 <0.10 <0.10
Acenaphthene M 2800 | mg/kg| 0.10 <0.10 <0.10
Fluorene M 2800 | mg/kg| 0.10 <0.10 <0.10
Phenanthrene M 2800 | mg/kg| 0.10 0.97 <0.10
Anthracene M 2800 | mg/kg| 0.10 0.21 <0.10
Fluoranthene M 2800 | mg/kg| 0.10 1.0 0.21
Pyrene M 2800 | mg/kg| 0.10 0.83 0.22
Benzo[a]anthracene M 2800 | mg/kg| 0.10 0.37 <0.10
Chrysene M 2800 | mg/kg| 0.10 0.56 <0.10
Benzo[b]fluoranthene M 2800 | mg/kg| 0.10 0.61 <0.10
Benzolk]fluoranthene M 2800 | mg/kg| 0.10 0.18 <0.10
Benzo[a]pyrene M 2800 | mg/kg| 0.10 0.30 <0.10
Indeno(1,2,3-c,d)Pyrene M 2800 | mg/kg| 0.10 <0.10 <0.10
Dibenz(a,h)Anthracene N 2800 | mg/kg| 0.10 <0.10 <0.10
Benzo[g,h,ilperylene M 2800 | mg/kg| 0.10 <0.10 <0.10
Total Of 16 PAH's N 2800 | mg/kg| 2.0 5.0 <20
PCB 81 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 77 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 105 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 114 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 118 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 123 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 126 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 156 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 157 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 167 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 169 N 2815 | mg/kg | 0.0010 < 0.0010
PCB 189 N 2815 | mg/kg | 0.0010 < 0.0010
Total PCBs (12 Congeners) N 2815 | mg/kg | 0.0010 < 0.0010
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Results - Soil

Project: Q0652 GCRE (Onllwyn)

Client: Quantum Geotechnic Ltd Chemtest Job No.:| 21-42327 21-42327
Quotation No.: Q21-24761 Chemtest Sample ID.: 1331184 1331186
Order No.: Client Sample Ref.: ES1 ES6
Sample Location: BH29 BH29
Sample Type: SOIL SOIL
Top Depth (m): 0.2 2.0
Date Sampled:| 26-Nov-2021 | 26-Nov-2021
Asbestos Lab:] COVENTRY | COVENTRY
Determinand Accred. | SOP | Units | LOD
Total Phenols M 2920 | mg/kg| 0.10 <0.10 <0.10
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Project: 520652 GCRE (Onllwyn)

Results - Single Stage WAC

Chemtest Job No: 21-42327 Landflll Waste Acceptance Criteria
Chemtest Sample ID: 1331184 Limits
Sample Ref: ES1 Stable, Non-
Sample ID: reactive
Sample Location: BH29 hazardous Hazardous
Top Depth(m): 0.2 Inert Waste waste in non- Waste
Bottom Depth(m): Landfill hazardous Landfill
Sampling Date: 26-Nov-2021 Landfill
Determinand SOP Accred. Units
Total Organic Carbon 2625 M % 16 3 5 6
Loss on Ignition - -- 10
Total BTEX 2760 M mg/kg <0.010 6 -- --
Total PCBs (7 Congeners) 2815 M mg/kg <0.10 1 -- --
TPH Total WAC 2670 M mg/kg <10 500 -- --
Total (Of 17) PAH's 2700 N mg/kg 2.1 100 - --
pH - >6 -
Acid Neutralisation Capacity -- To evaluate To evaluate
Eluate Analysis 10:1 Eluate 10:1 Eluate Limit values for compliance leaching test
mg/| mg/kg using BS EN 12457 at L/S 10 I/kg
Arsenic 1455 U 0.0021 0.021 0.5 2 25
Barium 1455 U 0.006 0.060 20 100 300
Cadmium 1455 U < 0.00011 <0.00011 0.04 1 5
Chromium 1455 U 0.0025 0.026 0.5 10 70
Copper 1455 U 0.0087 0.087 2 50 100
Mercury 1455 U < 0.00005 < 0.00005 0.01 0.2 2
Molybdenum 1455 U 0.0013 0.013 0.5 10 30
Nickel 1455 U 0.0008 0.0083 0.4 10 40
Lead 1455 U 0.0010 0.010 0.5 10 50
Antimony 1455 U 0.0025 0.025 0.06 0.7 5
Selenium 1455 U 0.0005 0.0055 0.1 0.5 7
Zinc 1455 U 0.004 0.044 4 50 200
Chloride 1220 U 2.1 21 800 15000 25000
Fluoride 1220 U 0.18 1.8 10 150 500
Sulphate 1220 U 17 170 1000 20000 50000
Total Dissolved Solids 1020 N 98 980 4000 60000 100000
Phenol Index 1920 U < 0.030 <0.30 1 - -
Dissolved Organic Carbon 1610 U 4.2 <50 500 800 1000
Solid Information
Dry mass of test portion/kg 0.090
Moisture (%) 5.1

Waste Acceptance Criteria

Landfill WAC analysis (specifically leaching test results) must not be used for hazardous waste classification purposes. This analysis is only applicable
for hazardous waste landfill acceptance and does not give any indication as to whether a waste may be hazardous or non-hazardous.
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Test Methods

SOP

Title

Parameters included

Method summary

1020

Electrical Conductivity and
Total Dissolved Solids (TDS) in
Waters

Electrical Conductivity and Total Dissolved
Solids (TDS) in Waters

Conductivity Meter

1220

Anions, Alkalinity & Ammonium
in Waters

Fluoride; Chloride; Nitrite; Nitrate; Total;
Oxidisable Nitrogen (TON); Sulfate; Phosphate;
Alkalinity; Ammonium

Automated colorimetric analysis using
‘Aquakem 600’ Discrete Analyser.

1455

Metals in Waters by ICP-MS

Metals, including: Antimony; Arsenic; Barium;
Beryllium; Boron; Cadmium; Chromium; Cobalt;
Copper; Lead; Manganese; Mercury;
Molybdenum; Nickel; Selenium; Tin; Vanadium;
Zinc

Filtration of samples followed by direct
determination by inductively coupled plasma
mass spectrometry (ICP-MS).

1610

Total/Dissolved Organic Carbon
in Waters

Organic Carbon

TOC Analyser using Catalytic Oxidation

1920

Phenols in Waters by HPLC

Phenolic compounds including: Phenol,
Cresols, Xylenols, Trimethylphenols Note:
Chlorophenols are excluded.

Determination by High Performance Liquid
Chromatography (HPLC) using electrochemical
detection.

2010 |pH Value of Soils pH pH Meter
Moisture and Stone Content of Determination of moisture content of soil as a
2030 |Soils(Requirement of Moisture content percentage of its as received mass obtained at
MCERTS) <37°C.
Soil Description(Requirement of] .. . e As received soil is described based upon
2040 MCERTS) Soil description BS5930
2120 Water S.oluble Boron,' Sulphate, Boron; Sulphate; Magnesium; Chromium Aqueous extraction / ICP-OES
Magnesium & Chromium
2192 |Asbestos Asbestos Polarised light microscopy / Gravimetry
Cyanides & Thiocyanate in Free (or easy liberatable) Cyanide; total AIIkaImg e>§tract|c_>n followed by colonme_ztnc'
2300 . N L determination using Automated Flow Injection
Soils Cyanide; complex Cyanide; Thiocyanate
Analyser.
Metals, including: Arsenic; Barium; Beryllium;
. . . Cadmium; Chromium; Cobalt; Copper; Lead; |Acid digestion followed by determination of
2450 |Acid Soluble Metals in Soils Manganese; Mercury; Molybdenum; Nickel; metals in extract by ICP-MS.
Selenium; Vanadium; Zinc
Soil extracts are prepared by extracting dried
A . . and ground soil samples into boiling water.
2490 |Hexavalent Chromium in Soils |Chromium [VI] Chromium [VI] is determined by ‘Aquakem 600’
Discrete Analyser using 1,5-diphenylcarbazide.
. R Determination of the proportion by mass that is
2610 |Loss on Ignition loss on ignition (LOI) lost from a soil by ignition at 550°C.
Determined by high temperature combustion
2625 | Total Organic Carbon in Soils  |Total organic Carbon (TOC) under oxygen, using an Eltra elemental
analyser.
Total Petroleum Hydrocarbons |TPH (C6-C40); optional carbon banding, e.g. 3-| .. . .
2670 | (TPH) in Soils by GC-FID ~ |band — GRO, DRO & LRO*TPH C8-C40 Dichloromethane extraction / GC-FID
Aliphatics: >C5-C6, >C6-C8,>C8-C10,
>C10-C12, >C12-C16, >C16-C21, >C21— . .
2680 |TPH A/A Split C35, >C35— C44Aromatics: >C5-C7, >C7-C8, ggzgc‘)’;“ema”e extraction / GExGC FID
>C8- C10, >C10-C12, >C12-C16, >C16— C21,
>C21- C35, >C35- C44
Acenaphthene; Acenaphthylene; Anthracene;
Benzo[a]Anthracene; Benzo[a]Pyrene;
Speciated Polynuclear Benzo[b]Fluoranthene; Benzo[ghi]Perylene; Dichloromethane extraction / GC-FID (GC-FID
2700 |Aromatic Hydrocarbons (PAH) |Benzo[k]Fluoranthene; Chrysene; detection is non-selective and can be subject to

in Soil by GC-FID

Dibenz[ah]Anthracene; Fluoranthene; Fluorene;
Indeno[123cd]Pyrene; Naphthalene;
Phenanthrene; Pyrene

interference from co-eluting compounds)
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Test Methods

SOP

Title

Parameters included

Method summary

2760

Volatile Organic Compounds
(VOCs) in Soils by Headspace
GC-MS

Volatile organic compounds, including BTEX
and halogenated Aliphatic/Aromatics.(cf.
USEPA Method 8260)*please refer to UKAS
schedule

Automated headspace gas chromatographic
(GC) analysis of a soil sample, as received,
with mass spectrometric (MS) detection of
volatile organic compounds.

2800

Speciated Polynuclear
Aromatic Hydrocarbons (PAH)
in Soil by GC-MS

Acenaphthene*; Acenaphthylene; Anthracene?;
Benzo[a]Anthracene*; Benzo[a]Pyrene*;
Benzo[b]Fluoranthene*; Benzo[ghi]Perylene*;
Benzo[k]Fluoranthene; Chrysene*;
Dibenz[ah]Anthracene; Fluoranthene?;
Fluorene*; Indeno[123cd]Pyrene*;
Naphthalene*; Phenanthrene*; Pyrene*

Dichloromethane extraction / GC-MS

2815

Polychlorinated Biphenyls
(PCB) ICES7Congeners in
Soils by GC-MS

ICES7 PCB congeners

Acetone/Hexane extraction / GC-MS

2920

Phenols in Soils by HPLC

Phenolic compounds including Resorcinol,
Phenol, Methylphenols, Dimethylphenols, 1-
Naphthol and TrimethylphenolsNote:
chlorophenols are excluded.

60:40 methanol/water mixture extraction,
followed by HPLC determination using
electrochemical detection.

640

Characterisation of Waste
(Leaching C10)

Waste material including soil, sludges and
granular waste

ComplianceTest for Leaching of Granular
Waste Material and Sludge
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Report Information

Key
U  UKAS accredited
M MCERTS and UKAS accredited
N  Unaccredited
S This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for
this analysis
SN This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited

for this analysis

T  This analysis has been subcontracted to an unaccredited laboratory
I/S Insufficient Sample
U/S  Unsuitable Sample
N/E  not evaluated
< "less than"
>  "greater than"
SOP Standard operating procedure
LOD Limit of detection

Comments or interpretations are beyond the scope of UKAS accreditation

The results relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request
None of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subsequently
corrected to a dry weight basis TPH, BTEX, VOCs, SVOCs, PCBs, Phenols

For all other tests the samples were dried at < 37°C prior to analysis
All Asbestos testing is performed at the indicated laboratory
Issue numbers are sequential starting with 1 all subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampling not supplied

B - Sample age exceeds stability time (sampling to extraction)
C - Sample not received in appropriate containers

D - Broken Container

E - Insufficient Sample (Applies to LOI in Trommel Fines Only)

Sample Retention and Disposal

All soil samples will be retained for a period of 30 days from the date of receipt
All water samples will be retained for 14 days from the date of receipt
Charges may apply to extended sample storage

If you require extended retention of samples, please email your requirements to:
customerservices@chemtest.com
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Results - Soil

Project: Q0652 GCRE (Onllwyn)

Client: Quantum Geotechnic Ltd
Quotation No.: Q21-24761

Chemtest Job No.: 21-42332

Chemtest Sample ID.: 1331207
Order No.: Client Sample Ref.: ES12
Sample Location: BH31
Sample Type: SOIL
Top Depth (m): 4.0

Date Sampled:| 30-Nov-2021
Asbestos Lab:] NEW-ASB

Determinand Accred. | SOP | Units | LOD
ACM Type U 2192 N/A -
. No Asbestos
Asbestos Identification U 2192 N/A
Detected
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Test Methods

SOP

Title

Parameters included

Method summary

2192

Asbestos

Asbestos

Polarised light microscopy / Gravimetry
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Report Information

Key
U  UKAS accredited
M MCERTS and UKAS accredited
N  Unaccredited
S This analysis has been subcontracted to a UKAS accredited laboratory that is accredited for
this analysis
SN This analysis has been subcontracted to a UKAS accredited laboratory that is not accredited

for this analysis

T  This analysis has been subcontracted to an unaccredited laboratory
I/S Insufficient Sample
U/S  Unsuitable Sample
N/E  not evaluated
< "less than"
>  "greater than"
SOP Standard operating procedure
LOD Limit of detection

Comments or interpretations are beyond the scope of UKAS accreditation

The results relate only to the items tested

Uncertainty of measurement for the determinands tested are available upon request
None of the results in this report have been recovery corrected

All results are expressed on a dry weight basis

The following tests were analysed on samples as received and the results subsequently
corrected to a dry weight basis TPH, BTEX, VOCs, SVOCs, PCBs, Phenols

For all other tests the samples were dried at < 37°C prior to analysis
All Asbestos testing is performed at the indicated laboratory
Issue numbers are sequential starting with 1 all subsequent reports are incremented by 1

Sample Deviation Codes

A - Date of sampling not supplied

B - Sample age exceeds stability time (sampling to extraction)
C - Sample not received in appropriate containers

D - Broken Container

E - Insufficient Sample (Applies to LOI in Trommel Fines Only)

Sample Retention and Disposal

All soil samples will be retained for a period of 30 days from the date of receipt
All water samples will be retained for 14 days from the date of receipt
Charges may apply to extended sample storage

If you require extended retention of samples, please email your requirements to:
customerservices@chemtest.com
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down to earth geophysics Geophysical Survey Report — 7591

1 EXECUTIVE SUMMARY

TerraDat were commissioned to conduct a geophysical survey to locate a number of historical
mine workings by Quantum (the Client) at the Onllwyn Coal Washery, Neath Port Talbot.

The survey areas were split into four zones which covered entry sites of historical mineshafts
and adits. A magnetic and electromagnetic survey was conducted over all accessible areas
within the zones to identify localised anomalies and general ground characteristics. Targeted
microgravity surveys were undertaken on approximate 50m x 50m grids centred on the
proposed adit and mineshaft locations given by the Coal Authority to identify shallow

anomalous features which may relate to the presence of mine workings.

The magnetic and electromagnetic survey results correlate well and highlight different ground
characteristics and potential structures or features buried in the subsurface. The microgravity
surveys mapped ground density variations across the survey areas and highlighted a number

of features that are recommended for intrusive investigation.

Surveys completed in Zone 1 characterised the ground and highlighted some anomalous
instrument responses on the track, but no significant responses were mapped in close
proximity to the mineshaft 284210-029. Some anomalous instrument responses were

recorded at the location of 284210-035, which may warrant further investigation.

Surveys completed in Zone 2 were partially limited due to overgrown zones, metal structures
and a building. The surveys indicate a number of features in close proximity to the four

targeted mine workings, which are recommended for intrusive investigation.

Surveys completed in Zone 3 show the heterogeneity of the fill material and made ground,

with some isolated features which may be targeted in further investigations.

Surveys in Zone 4 mapped a cluster of anomalous responses close to adit 285210-025, which

may relate to mine workings and warrant further investigation.

It is recommended that the features identified by the geophysical surveys are ground-truthed

to prove their origin.
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2 INTRODUCTION

This report describes a geophysical survey that was conducted on the site of the Onllwyn Coal
Washery plant, Neath-Port Talbot. The survey work was commissioned by Quantum (the
Client) for Arup and took place between the 15" November and the 10" December 2021. The
site is proposed for redevelopment, and the geophysical investigation forms part of a
remediation package associated with numerous historical mine workings recorded at the site.
The Coal Authority records identify numerous adits and mineshafts at the site, some of which
are in key redevelopment zones and have been designated by the Client as areas requiring
geophysical investigation.

2.1 Site description

The survey sites are situated within the boundary of The Onllwyn Coal Washery plant, east of
Abercraf, Neath-Port Talbot. According to the location of historical mine workings, the survey

areas were divided into four zones (Plate 1, Figure 1).

Plate 1: Overview of the survey Zones 1-4 indicating the proposed mineshaft and adit

locations according to the Coal Authority (Google Imagery, 2021).
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Zone 1 is in the northern part of the Coal Washery and targeted adits 284210-023 and
284210-035, and mineshaft 284210-029. Adit 284210-023 was located within an overgrown

wooded zone that was not accessible at the time of the survey.

The main survey area comprised open land and a scrub-covered mound of spoil, and a flat
area used for coal stockpiles in the south. The northern part of the survey area, including the
spoil mound, was separated from the Coal Washery land by a fence and is believed to be
underlain by several meters of colliery spoil. The southern part of Zone 1 is currently used as
a coal storage area, and large piles of coal had to be moved during the surveys to make the
area accessible. The western part of Zone 1 comprised small strips of land between buildings

with considerable metallic surface debris, which caused instrument interference.

Zone 2 targeted adits 285210-001, 285210-026, 285210-028 and mineshaft 285210-27 and is
in the northeastern area of the Coal Washery. It borders the main access road and comprises
open land, a small wooded area north of the wheel-wash, a small zone within the Onllwyn
Distribution centre (Coal Dealer) and the land south of the ponds in the east. The area close
to the road was littered with metal debris, street furniture and fences, therefore making this
area unsuitable for magnetic and ground conductivity surveying; a number of fences
intersected this survey zone. The immediate location of mineshaft 285210-27 was accessible
for the microgravity survey only (located in a wooded area). Adit 285210-026 is located
adjacent to the boundary of an onsite coal dealer and is obstructed by a large metal fence and
buildings. The microgravity survey was completed in this area where accessible, but the EM
and magnetic survey could not be conducted in this area due to extreme interference that

would overload the instruments.

Zone 3 targeted adits 284210-019 and 284210-019 and was in the southwestern area of the
Coal Washery. It is comprised of a flat tarmacked area in the north, and an approximately 8m
high spoil slope in the middle of the survey zone leading to an upper flat area used for coal

storage and an access road.

The 50m zone around the adits was surveyed using the microgravity technique where
accessible; however, the Electromagnetic conductivity (EM) and magnetic survey was limited
due to the steep slope and uneven and overgrown ground; the flat area at the base of the
slope in the north of the zone was obstructed by metallic tools, equipment and railings making

this part of the survey area unsuitable for the magnetic and EM surveys.
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Zone 4 is in the southeast of the Coal Washery site and was comprised of grass and
scrubland believed to be underlain by spoil. This zone incorporates a public footpath, a field
used for keeping horses and a fenced-off wooded area in the centre that needed some
ground-level clearance. This zone targeted adit 285210-025, which is located within the
wooden area; adit 285210-002 is situated within dense woodland and is awaiting clearance to
complete the survey at a later phase of works.

Plate 2A: Flat area within the coal storage Plate 2B: Area of adit 285210-028 in the east
area in Zone 1, looking east. of Zone 2, looking east.

“

Plate 2C: Steep slope in the centre of Zone 3, Plate 2D: North edge of woodland strip where

looking west. adit may be located in Zone 4
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2.2 Geological setting

The survey area is underlain by South Wales Lower Coal Measures Formation and described
by the British Geological Survey (BGS) as interbedded mudstone, siltstone and sandstone.
Several coal seams traverse the site that has been historically mined, resulting in surface adits

and mineshaft entries.

All survey areas are underlain by made-ground and believed to be comprised of several

meters of colliery spoil material.

2.3 Survey objectives

The primary survey objective is to characterise ground conditions and to confirm the location
of the historical mine workings recorded by the Coal Authority. Overall, nine historical adit and

mineshaft mine entries were targeted in this survey.

2.4 Survey design

Given the survey brief, it was decided to adopt an integrated survey approach comprising of

the following techniques:

o Magnetics (Geometrics G858) — to map distortions in the Earth’s magnetic field due

to the presence of buried ferrous material that may be related to mine workings.

o Electromagnetics (Geophex GEM-2) — to map variations in the near-surface ground
conductivity and in-phase response associated with different shallow

materials/structures.

e Microgravity (Scintrex CG-5) - to confirm the presence of any localised areas of
mass deficiency within the subsurface that may be associated with voiding or less

dense in-fill material associated with the mine entry features.

2.5 Quality control

The geophysical data were collected in line with normal operating procedures as outlined by
the instrument manufacturer and TerraDat company policy. On completion of the survey, the

data was downloaded from the survey instrument onto a computer and backed up
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appropriately. The acquired data set was initially checked for errors that may be caused by
instrument noise, low batteries, positional discrepancies, etc., and any field notes were either
written up or incorporated in the initial data processing stage. The data set is then processed
using the standard processing routines, and once completed, the resulting plots are subject to
peer review to ensure the integrity of the interpretation. Our quality control standards are BS
EN ISO 9001:2015 certified.
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3 SURVEY DESCRIPTION

The survey was carried out using the following geophysical techniques:

¢ Magnetics (Geometrics G-858)
o Electromagnetics (EM, Geophex GEM-2)
e Microgravity (Scintrex CG-5)

The extents of the survey zones are indicated in Figure 1. Some areas could not be surveyed
with the magnetic and electromagnetic techniques due to access difficulties, overgrown land
or woods and metallic inference from nearby objects or structures. The microgravity surveys
were carried out over best fit 50m x 50m grids, centred on the recorded location of the

mineshaft or adit.

The results of the surveys are presented in the form of interpreted data plans and sections
indicating the location and physical characteristics of identified anomalous features, together

with a description.

Background information for each of the survey technique is provided in the appendices, and

descriptions of the actual survey work carried out on site are provided in the sections below.

3.1 Survey layout and topographic survey

A Network RTK dGPS system was used to set out a number of control points. The local
survey grids were preferentially aligned to suit the alignment of the survey areas, which were
consequently transformed to National Grid (OSTNO02) using the Trimble network correction (+/-
2.5cm). For the microgravity survey technique, a Trimble R6 robotic Total Station was used to

record the position and height of the gravity meter.

3.2 Magnetic survey (G-858)

A magnetic survey is a passive technique that measures local perturbations in the Earth’s
wider magnetic field caused by the presence of magnetically susceptible objects in the
subsurface. These subtle perturbations are mainly a result of the presence of ferrous metals,
but some ferrous-bearing materials, such as fired red brick, slags, and ash, can also give a

measurable response.
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3.2.1 Magnetics survey - field activity

A GEOMETRICS G-858 magnetometer (Plate 3) was used to acquire total field data in “near-
continuous” walking mode along a series of 2m-3m spaced parallel survey lines across the
survey zones which were set out to incorporate adits and mineshafts as well as background
for general ground characterisation. The magnetic dataset was acquired under EGNOS

corrected GPS control to an accuracy of +/- 0.5m.

MAGNETIC SENSORS [iiiil| FGNOS CORRECTED

Plate 3: Magnetic survey set up on site in Zone 4.

3.2.2 Magnetics survey — data processing

The magnetic data were downloaded to a computer and edited for positional errors and rogue
values. Depending on the length of the survey and atmospheric conditions, a drift correction
may be applied. The data were then exported as an ‘XYZ’ file and, if required, translated into
the appropriate coordinate system. The next step was to bring the data into OASIS MONTAJ,
where they can be edited and manipulated to enhance any features of interest. The colour
contour plots were then integrated with the base plan information, and the resulting plans were
exported to CORELDRAW for final annotation.
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3.3 Electromagnetic (EM) survey

An electromagnetic survey is based on measuring the response of the ground due to the
propagation of an electromagnetic field. The magnitude of this response depends on the type
and distribution of conductive material in the subsurface and can be broken into two
components, namely the quadrature and in-phase components. The quadrature is usually
converted to ground conductivity, which reflects the electrical properties of the subsurface (i.e.
clay, water, ash, metal), while the in-phase component is dependent on the magnetic

susceptibility of the subsurface.

3.3.1 Electromagnetic survey - field activity

The electromagnetic data were acquired using a multi-frequency GEOPHEX GEM-2
instrument, which was carried in “near-continuous” walking mode along a series of 2m spaced
parallel survey lines across the survey zones (Plate 4). The dataset was acquired at a
nominal 0.5m interval along a series of 2m spaced parallel survey lines. For this particular
survey, the instrument was primarily configured to investigate depths of up to 4m below
ground level. The GEM-2 dataset was acquired under EGNOS corrected GPS control to an

accuracy of +/-0.5m.

™ GEM-2 INSTRUMENT g&

F

Plate 4: Electromagnetic survey set-up on site in Zone 4.
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3.3.2 Electromagnetic survey — data processing

The conductivity data were downloaded from the data logger and compiled using dedicated
software WINGEM-3. Initial editing was then carried out to remove positional errors and rogue
values. The data was then exported as an ‘XYZ' file and translated into the OSGB36
Coordinate system using the OSTN15 transformation. The next step was to bring the data into
GEOSOFT OASIS MONTAJ, where it was compiled, edited and manipulated to enhance any
features of interest. The colour contour plots were then integrated with the base plan

information, and the resulting plans were exported to CORELDRAW for final annotation.

3.4 Microgravity Survey

The density contrast between different Earth materials provides a useful means for mapping
subsurface structures through the measurement of associated localised variation in the
Earth’s gravitational field. The presence of an anomalously high (or low) density body in the
subsurface causes a localised high (or low) anomaly in the measured gravitational field. The
gravity effects described are small. However, modern instrumentation and exhaustive data
processing techniques enable the detection of geological and artificial structures relevant to

the engineering and groundwater industries.

An increase in both the size of a body and the density contrast with its host material
proportionally increases its detectability using gravitational methods. However, there is a
reduction in both spatial resolution and detectability with increased depth of burial. Typical
targets for a microgravity survey include the location of buried channels, solution features,
voiding, mine shafts, vertical structures, geological lineations, and groundwater movement

through monitoring with time.

3.4.1 Microgravity survey - field activity

The microgravity survey was carried out using a very high precision Scintrex CG-5 instrument
(Plate 5). Microgravity surveying was conducted on a survey grid of 50m x 50m centred as
reasonably as practicable on the recorded mineshaft and adit locations. The gravity readings
were acquired on a staggered 5m x 5m spaced grid. For each reading station, the elevations
of the gravity meter were acquired using a Total Station to a precision better than 0.5cm. One
of the main advantages of the Scintrex CG-5 is that it enables statistical averaging and filtering
of readings taken every second over a fixed period (typically 2-3 minutes), thereby significantly

reducing low-level noise from the wind, seismic activity and nearby roadways.
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Plate 5: Microgravity survey with Scintrex CG-5 instrument in Zone 1

3.4.2 Microgravity survey — data processing

To remove (reduce) background gravitational effects, i.e. those that do not originate from the
target features, some processing steps were applied to the acquired dataset using a
combination of internal CG-5 software and TerraDat proprietary software GRED. The applied

corrections include:

o Earth Tide, Temperature & Tilt Correction

¢ Un-modelled Temporal Residual Correction
e Latitude Correction

e Free-air Correction

o Bouguer Correction

e Terrain Correction

The resulting reduced gravity dataset (Bouguer Anomaly) was then assessed for terrain
effects (topography, walls, known voids, etc.) and regional gravitational fields (trends). By
removing these effects, a corrected plot was produced that was used to identify local
anomalous features. The result is then presented as annotated colour contour plots overlaid
on the base plan information using CORELDRAW.
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4 RESULTS AND DISCUSSION

The results of the geophysical survey are presented as a series of interpreted colour contour
plots in Figures 2 - 9. Figure 1 provides a site overview of the survey zones and technique
coverage. A general description of the interpretation process and a broad discussion of the
results for each technique is given below. Anomalous features/zones identified by the various
techniques have been transposed onto a basic map to create the anomaly location plans in

Figure 10.

Magnetic Survey

The results of the magnetic survey are presented as the total magnetic field as recorded by
the top sensor (plot A within Figures 2, 4, 6 and 8) and the derived analytical signal of the total
magnetic field (plot B in the same figures). As the top sensor is located further away from the
ground surface, it is less prone to extreme responses in the presence of shallow magnetic

material and therefore produces a smoother plot.

The total magnetic field records deviations superimposed onto the Earth’s Total Magnetic
Field (ETMF) by the presence of ferrous material within the subsurface. Several factors
determine the character of a total field magnetic anomaly, such as magnetic susceptibility,
size and the orientation of the causative body. The interpretation of a magnetic anomaly is
based on observing the type (monopole/dipole), amplitude and wavelength of the anomalous

feature.

As all magnetic fields are dipolar, the superimposition of a dipolar anomaly on the ETMF
creates perturbations observed as localised relative increases and decreases in field strength
intensity (i.e. ‘positive’ and ‘negative’). Given these variations, total field magnetic anomalies
are more difficult to interpret and are often much less closely related to the shape of the
causative body than with other total field techniques (e.g. microgravity). The interpretation
process is further complicated by the horizontal displacement of the anomalies relative to the
source due to the non-vertical nature of the magnetic field. To counter this issue, the analytic
signal routine is applied, and this is used to simplify magnetic dipoles into a single positive
peak over the areas of the highest magnetic gradient (i.e. location of the source producing the

response).
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In terms of identifying shafts, the anomalies can either be discrete individual features or form a
small cluster. These responses are usually associated with disturbed ground, ferrous backfill

material, remnant foundations or metal capping structures.

Electromagnetic survey
The results of the electromagnetic survey are presented as a colour contoured plot of ground
conductivity (plot C within Figures 2, 4, 6 and 8) and In-phase response (plot D in the relevant

figures).

Following a review of the electromagnetic data, it was decided only to consider the response
of the 40,925 MHz frequency channel. A relative increase in conductivity values usually
indicates a localised increase in the clay/water content, which for example, could signify either
a lateral change in lithology or a change in bedrock depth. However, it can also represent
interference from adjacent metallic features (both above and below ground). Extreme
fluctuations in conductivity/in-phase values are usually indicative of instrument ‘overload’ due

to high metal content.

The interpretation of the conductivity data is based on both published electrical properties of

typical sedimentary materials (Table 1) and, when available, correlation with onsite

information.
RESISTIVITY (Ohm.m)
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Table 1: Table of resistivity/conductivity of typical sedimentary materials.
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The detection of mine workings/shafts using this particular technique typically involves looking
for localised zones of ground heterogeneity which could either signify buried structures such
as foundations or mineshaft capping structures or different material types such as backfill of a
different composition to the natural ground. On a broader scale, it can be used to identify
secondary effects of a shaft excavation, such as spoil distribution or preferential water

drainage creating a drying out ‘halo’ at the surface.

Microgravity
The results from the microgravity survey are presented in Figures 3, 5, 7 and 9 as the

corrected Bouguer Anomaly plots.

The gravity plots may be considered to represent variations in ground density targeting up to a
maximum depth of approximately 10 m below ground level. For a given gravity feature or
anomaly, its interpretation is based on observing its shape, amplitude and wavelength. For
example, a localised decrease in the gravitational field indicates a zone of mass deficiency
which could either represent void space, poorly compacted backfill material or an increase in

the thickness of the superficial deposits.

4.1 Summary discussion of survey results for Zone 1

The results of the magnetic and the electromagnetic survey in Zone 1 correlate well and
highlight different ground characteristics and potential structures or features buried in the
shallow subsurface. Areas that show extreme values or instrument overload indicate buried
metallic objects. There are some indications of anomalous responses in the vicinity of
mineshaft 284210-029. Close to adit 284210-035, the magnetic survey has identified an
isolated dipolar response that may be related to a borehole but may be related to the mine
adit.

The main features detected in the surveys are highlighted and described in Table 2.

ID Feature description

211 Isolated dipolar anomaly detected in the magnetic and EM survey, ferrous material

buried in the shallow subsurface.

21-2 Large dipolar magnetic anomaly indicating ferrous material buried in the subsurface;

due to its location at the edge of the grid, the full extent is unknown.

Z1-3 Extreme response believed to be caused by reinforced hard-standing.
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21-4 Scattered high instrument responses associated with ferrous debris on the surface.

Z1-5 Area of reduced EM response over elevated mound (spoil heap).

Z1-6 Small, isolated dipolar response within the proposed location of the mineshaft.

Z1-7 | Broad areas of elevated magnetic response in the ground off-site and in coal storage

area, likely associated with ferrous material within the colliery spoil.

Z1-8 | Area of high magnetic response east of proposed adit location; likely to be associated

with made-ground.

Z1-9 Isolated magnetic dipolar anomaly, near proposed adit location.

Z1-10 | High conductivity associated with fence and linear response from track.

Z1-11 | High in-phase response and relatively low-density ground likely to be associated with

the road edge construction, services and drainage.

Z1-12 | Broad area of relatively homogenous ground density; correlating with relatively quiet

ground conditions mapped in EM and magnetic survey. No evidence of adit feature.

Z1-13 | Elongated zone of low gravity values representing low-density ground of unknown
origin; this feature is offset to the west of the proposed mineshaft but close to the

magnetic and EM anomalous feature (Z1-1).

Z1-14 | Homogenous density area of lower-intermediate values associated with the spoil
mound, surrounded by higher density material to the west, and lower density material
(likely loose colliery spoil material) on the east edge of the mound; feature broadly

correlating to Z1-5.

Z1-15 | Area of low-density ground of unknown origin that is located along a zone of reduced

ground density that appears to be associated with the access track.

Table 2: Main features identified by all three survey techniques in Zone 1.

4.2 Summary discussion of survey results for Zone 2

The results of the magnetic and the electromagnetic survey in Zone 2 correlate well and
highlight different ground characteristics and potential structures or features buried in the
subsurface. Areas that show extreme values or instrument overload indicate buried metal.

The area of adit 285210-026 and mineshaft 285210-27 was only partially accessible. An
elongated low gravity zone, a small distance to the north of adit 285210-026, has been
identified, and a subtle circular low-density zone is also apparent to the west of shaft 285210-
27. There are numerous EM and magnetic responses in the vicinity of adit 285210-001, as

well as a large circular gravity anomaly indicating low-density ground centred close to the
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proposed location of the adit. There are some changes in response close to adit 285210-028,

which indicate changes in the ground composition.

The main features detected in the surveys are described in Table 3

ID Feature description

Z2-1 Broad area of increased magnetic and EM response, indicating high ferrous

composition of the made-ground (colliery spoil).

Z22-2 High instrument responses close to the road, interference from metallic debris, road,

fencing and services.

Z2-3 | Two isolated dipolar magnetic responses, indicating localised zone of ferrous

material.

Z2-4 | Circular zone of raised conductivity values in proximity to the proposed adit location
indicating localised change in made-ground composition - increase in clay and

moisture content in the subsurface, potentially related to adit 285210-001.

Z2-5 | Circular, high magnetic instrument response in proximity to the proposed adit location,
indicating localised concentration of ferrous material buried in the subsurface,
potentially related to adit 285210-001.

Z2-6 | Number of dipolar anomalous instrument responses in close proximity to the

proposed adit location; may be related to adit 285210-001.

Z2-7 | Isolated dipolar response, indicating manhole/service.

Z2-8 | Linear anomalous response detected in the EM survey indicating trench or service in

the shallow subsurface.

Z2-9 | Isolated dipolar anomaly, indicating ferrous material.

Z2-10 | Zone of scattered high magnetic responses associated with ferrous material or debris

in the subsurface.

Z2-11 | Broad area of increased magnetic responses, showing change in made-ground

composition.

Z2-12 | Linear zone of increased conductivity values, indicating change in made-ground

composition - clay and moisture-rich material.

Z2-13 | Linear zone of low gravity values (low-density ground) parallel to road at base of bank

and along drainage channel.

Z2-14 | Circular zone of low gravity values in proximity to proposed mineshaft location.

Recommended for intrusive investigation.

Z2-15 | Linear zone of low gravity values, near suggested adit 285210-026 location.

Recommended for intrusive investigation.
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Z3-16 | Isolated zone of decreased gravity values indicating unknown change in ground

composition to less dense material.

Z3-17 | Distinct, large circular area of low gravity values, indicating lower density ground
material. Due to its proximity to the proposed adit location and correlation with

magnetic and EM anomalous features, it is recommended to ground-truth this area.

Z2-18 | Linear zone of low gravity values coinciding with EM anomaly (Z2-12), in close

proximity to proposed adit 285210-028 location. Recommended for intrusive

investigation.

Table 3: Main features identified by all three survey techniques in Zone 2.

4.3 Summary discussion of survey results for Zone 3

Zone 3 can be divided north and south with a lower-lying flat area and sloped terrace base
(north of steep-slope) to the north, and a flat area usually covered in coal stockpiles in the
south (approximately 8m higher than the north area). Due to an uneven surface, large
boulders and vegetation on the slope in the north part of the zone, the magnetic and EM
survey could not be undertaken on the slope. The flat, lower-lying part of the north of Zone 3
was accessible in some parts; however, due to a large amount of metal interference
(discarded rollers, rails and fencing), this area was not suitable to be surveyed with the EM

and magnetic techniques.
The proposed location of adit 284210-020 was covered with all survey techniques; the
proposed location of adit 284210-019 is on the break of slope at the top of the spoil, with

limited accessibility for the geophysical surveys.

The results of the magnetic and electromagnetic surveys show relatively homogenous coal

spoil material in this zone.

The main features detected in the surveys are described in Table 4
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ID Feature description

Z3-1 High instrument response/overload associated with reinforced access road.

Z3-2 Increase in magnetic response adjoining access road; may be linked to road
construction, service or similar. Due to the relative proximity to the proposed adit

284210-020 location, this feature may warrant further investigation.

Z3-3 Instrument interference from metal containers bordering the survey grid.
Z3-4 Increase in magnetic values, indicating increase in ferrous material/spoil in the
subsurface.

Z3-5 | Relatively similar gravity values (homogenous ground) in south coal storage area.

Z3-6 | Relatively broad zone of low gravity values associated with the sloped bank,
indicating less dense material that would be expected on uncompacted, loose slip
material. May warrant further investigation at closest proximity to proposed mine adit
284210-019 location.

Z3-7 Subtle localised decrease in ground density in proximity to proposed mine adit

284210-020 location that may warrant further investigation.

Table 4: Main features identified by all three survey techniques in Zone 3.

4.4 Summary discussion of survey results for Zone 4

This zone targets adits 285210-025 and 285210-002. Adit 285210-002 was located in the

eastern part of Zone 4 and awaits tree clearance for the survey to be undertaken.

The area of adit 285210-025 was located within a narrow wooded zone, partially cleared for
the survey to take place. The metallic fencing located within the survey area has caused
some interference; however, large dipolar responses and a localised subtle decrease in
ground density in close proximity to the adit may be related to mine workings and are

recommended for intrusive investigation.

The results of the magnetic and the electromagnetic survey correlate well and highlight
different ground characteristics and potential structures or features buried in the subsurface.

Areas that show extreme values or instrument overload indicate buried metal.
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The main features detected in the surveys are described in Table 5.

ID Feature description

Z4-1 Zone of large dipolar instrument responses near suggested adit location.

Z4-2 Zone of high instrument response to the west of the proposed adit location, indicating
high concentration of ferrous material and increased ground conductivity.

Z4-3 Overgrown, difficult to access area, with scattered high instrument responses
indicating metallic debris or ferrous rich colliery spoil in the shallow subsurface.

Z4-4 Increased magnetic response in field likely indicates more ferrous rich colliery spoil.

Z4-5 Low gravity values close to the proposed adit location indicate less dense ground
and correlating with a cluster of magnetic and EM anomalies. This area is
recommended for intrusive investigation.

Z4-6 Low gravity zones likely indicate less dense areas of made-ground/colliery spoil.

Table 5: Main features identified by all three survey techniques in Zone 4.

Mine entry detection, Onllwyn Coal Washery 23 January 2021




T TERRA |=~/-\}

down to earth geophysics Geophysical Survey Report — 7591

5 CONCLUSIONS

o The geophysical survey provided a rapid means of obtaining information on the ground
character and composition, as well as surveying the site for anomalous features that

may indicate the presence of the proposed mineshafts and adits.

o Magnetic and electromagnetic surveys were conducted covering all accessible areas
within the designated four zones, which were followed up with targeted microgravity
surveys to identify shallow anomalous features which may relate to the presence of

mine workings.

e Survey results for Zone 1 mapped general ground characteristics and highlighted
some isolated responses. There are some indications of anomalous ground in the
proximity of mineshaft 284210-029, and anomalous instrument responses were
recorded close to the location of adit 284210-035, which may warrant further

investigation.

e Surveys results in Zone 2 were partially limited due to trees and vegetation, metal
structures and a building (area around adit 285210-026 and mineshaft 285210-27).
There are a number of notable instrument responses in the area of adit 285210-001
and a gravity anomaly close to adit 285210-026, which are recommended to be
intrusively investigated. There are some changes in instrument responses and a low-
density zone close to adit 285210-028, which indicate changes in the ground

composition and may warrant further investigation.

e Survey results in Zone 3 are partially limited due to accessibility issues and
interference from metal structures and debris. There are minor localised anomalous
responses near adit 284210-020 and adit 284210-019 within a generally homogenous

ground composition.

e Survey results in Zone 4 mapped a cluster of anomalous responses near adit 285210-

025, which may relate to the historical mine workings and warrant further investigation.

e |t is recommended that some invasive work is carried out to ground truth the main

anomalies identified by the geophysical survey. Following that process, it may be
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possible to extend the interpretation further and calibrate the datasets by incorporating

the additional information.

Disclaimer

This report represents an opinionated interpretation of the geophysical data. It is intended for guidance
with follow-up invasive investigation. Features that do not produce measurable geophysical anomalies
or are hidden by other features may remain undetected.  Geophysical surveys complement
invasive/destructive methods and provide a tool for investigating the subsurface; they do not produce
data that can be taken to represent all of the ground conditions found within the surveyed area. Areas
that have not been surveyed due to obstructed access or any other reason are excluded from the

interpretation.
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NOTES - Mine entry information from Coal
Authority records

ZONE 1

Targeting adits 284210-023 and 284210-035,

mineshaft 284210-029.

Adit 284210-023 is located within an

overgrown wooded zone, therefore not

accessible at time of survey.

ZONE 2

Targeting adits 285210-001, 285210-026,
285210-028 and mineshaft 285210-27.

The immediate location of mineshaft 285210-
27 was accessible for the microgravity survey
only (located in wooded area).

Adit 285210-026 is located close to steel
fence, and potentially obstructed by a
building. The microgravity survey was
completed in this area where access
permitted. The EM and magnetic survey could
not be undertaken as there was too much
interference from surrounding metallic
structures.

ZONE 3

Targeting adits 284210-019 and 284210-020.
Most of Zone 3 was accessible for the
microgravity survey, however, the EM and
magnetic survey could not be undertaken in
the north of the zone due to steep and
overgrown ground and obstructions from
metal objects and railings.

ZONE 4

Targeting 285210-025 and 285210-002; Adit
285210-002 was inaccessible within tree
area. Awaiting clearance of this survey area.
Adit 285210-025 was located within a narrow
strip of woodland surrounded my metallic
fencing. The data therefore suffers from some
interference and partial coverage of the
survey area due to some obstructions within
the trees.

Adit 285210-003 is outside area of interest.

KEY
A Approximate outline of survey
&,g\ areas covered with magnetic and

electromagnetic (EM) techniques

A

o
) N
y

/-

A Approximate outline of the
microgravity survey areas

'Y Expected Mineshaft location
(according to Coal Authority)

Expected Adit location (according
to Coal Authority)

~ Location of linear geological
~ feature (BGS, 2021)

NOTE

-Maps produced in QGIS, 2021.

-Site topography overlain onto Google Satellite
Image and Map data, Imagery ©2021,
TerraMetrics, ©2021.

1B - SITE PHOTOS

C - Northern part of Zone 3 on the slope, looking

B - Northern part of Zone 2 on top of grassed
colliery spoil, looking north. east.

A - Overlooking Zone 1, divided into area of
grassed colliery spoil in the north and coal storage
area in the south, looking southwest.

D - Southern part of Zone 3, coal storage area,
looking east.

E - Partially accessible area in Zone 4, in between

the two targeted adits, looking northeast.
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COLOUR SCALE

A - Total Field (nT)
456180 480342 485250 48777.6 488013 480338 489803

B - Analytical Signal (nT/m)
113 229 308 393 491 606 762 1002 1603 2846 6375
[ [

C - Electrical Conductivity (mS/m)
423 462 477 488 498 506 514 522 530 541 557 594 853

D - In-phase Response (ppm)
-34814 6168 8032865 4786 6388 8144 10585 16953

NOTES

The results of the magnetic and the
electromagnetic survey correlate well and
highlight different ground characteristics and
potential structures or features buried in the
shallow subsurface. Areas that show extreme
values or instrument overload indicate buried
metallic objects.

There are some indications of anomalous
responses in close proximity of Mineshaft
284210-029. The zone of adit 284210-035
indicates an isolated dipolar response which
may be related to the borehole or the potential
location of the adit. Adit 284210-023 is
inaccessible

Main features detected in the surveys are
highlighted and described below.

ID DESCRIPTION

Z1-1: Isolated dipolar anomaly detected in the
magnetic and EM survey, ferrous material
buried in the shallow subsurface.

Z1-2: Large dipolar magnetic anomaly and high
EM response indicating ferrous material or
object buried in this area of the spoil mound.
Z1-3: Extreme response believed to be caused
by reinforced hard-standing.

Z1-4: Scattered high instrument responses
believed to be interference from ferrous debris
on the surface.

Z1-5: Area of reduced EM response over
surface mound (spoil heap).

Z1-6: Small, isolated dipolar response within
the expected location of the mineshaft.

Z1-7: Broad areas of elevated magnetic
response likely associated with high ferrous
composition of the colliery spoil.

Z1-8: Area of high magnetic response east of
expected mineshaft location; likely made-
ground.

Z1-9: Isolated dipolar anomalous response,
near to expected adit location

Z1-10: High conductivity associated with fence
and track.

Z1-11: High in-phase response associated with

r nstruction, servi rain. )
KEY

O  Expected location of mineshaft
Expected location of adit

(z14) 1D of detected feature
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GRAVITY ANOMALY ID DESCRIPTION .
Z1-11: Low gravity anomaly close to road, likely related to 1:1250 Gravity
road construction and services/drainage. 284900 284920 284940 284960 e
Z1-12: Broad area of relatively homogenous ground density;
correlating with relatively quiet ground conditions mapped in DATA NOTES
N EM and mag survey. No evidence of adit feature.
S Z1-13: Elongated zone of low gravity values representing low Reduction density used 1600 g/m’
a density ground of unknown origin; this feature is offset to the
west from magnetic and EM anomalous feature (Z21-1). Tel: +44 (0) 2920 700127
Z1-14: Homogenous density area of lower-intermediate geoph B \yob:www terradat.co.uk
values associated with the spoil mound, surrounded by higher "™ Email: web@terradat.co.uk
density material to the west, and lower density material (likely Title:
loose colliery spoil material) on the east edge of the mound; ZONE 1 -
feature broadly correlating to Z1-5. MICROGRAVITY SURVEY RESULTS
Z1-15: Area of low density ground of unknown origin that is Project
N 14500 Itocsted alor)gtadzohterz1 %1: reduced %roul?d density that appears ONLLWYN COAL WASHERY,
S : : : : 0 be associate ‘WI e access track. —on NEATH-PORT TALBOT
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COLOUR SCALE

A - Total Field (nT)
467000 488173 488903 489298 489638 490172 491409

B - Analytical Signal (nT/m)

89 180 256 330 409 498 608 752 943 1193 1783 3711
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C - Electrical Conductivity (mS/m)
321 416 4611 495 527 558 579 60.6 632 663 695 736 806

D - In-phase Response (ppm)
-16363 5174 +3.7 2627 5694 8846 11961 16694 23995

NOTES

The results of the magnetic and the electromagnetic
survey correlate well and highlight different ground
characteristics and potential structures or features
buried in the subsurface. Areas that show extreme
values or instrument overload indicate buried metal.
The area of adit 285210-026 and mineshaft 285210-
27 were only partially accessible. Metallic objects on
the surface may mask subtle anomalous responses.
There are a number of notable instrument responses
in the zone of adit 285210-001, which are
recommended to be intrusively investigated. There are
some changes in response close to adit 285210-028
which indicate changes in the ground composition.
Main features detected in the surveys are highlighted
and described below.

ID DESCRIPTION

Z2-1: Broad area of increased magnetic and EM
response, indicating high ferrous composition of the
made-ground (colliery spoil).

Z2-2: High instrument responses close to the road,
interference from metallic debris, road, fencing and
services.

Z2-3: Two isolated dipolar magnetic responses in east
area, indicating localised zone of ferrous material.
Z2-4: Circular zone of raised conductivity values in
proximity to the expected adit location indicating
localised change in made-ground composition -
increase in clay and moisture content in the
subsurface, potentially related to adit 285210-001
Z2-5: Circular, high magnetic instrument response in
proximity to the expected adit location, indicating
localised concentration of ferrous material buried in
the subsurface, potentially related to adit 285210-001.
Z2-6: Number of dipolar anomalous instrument
responses in close proximity to the expected adit
location; may be related to adit 285210-001.

Z2-7: Isolated dipolar response, indicating
manhole/service.

Z2-8: Linear anomalous response detected in the EM
survey indicating trench or service in the shallow
subsurface.

Z2-9: Isolated dipolar anomaly, indicating ferrous
material.

Z2-10: Zone of scattered high magnetic responses
associated with ferrous material or debris in the
subsurface.

Z2-11: Broad area of increased magnetic and in-
phase responses, showing change in made-ground
composition.

Z2-12: Linear zone of increased conductivity values,
indicating change in made-ground composition - clay
and moisture-rich material.

KEY

O  Expected location of mineshaft
Expected location of adit

(\Zj ID of detected feature
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GRAVITY ANOMALY ID DESCRIPTION

Z2-13: Linear zone of low gravity values (low-density ground)
parallel to road at base of bank and along drainage channel.

DATA NOTES

Reduction density used 1600 g/m’

T
01440194

Z2-14: Circular zone of low gravity values in proximity to proposed
mineshaft location. Recommended for intrusive investigation.
Z22-15: Linear zone of low gravity values, in close proximity to the
proposed adit 285210-026 location. Recommended for intrusive
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investigation. Title:
Z3-16: Isolated zone of decreased gravity values indicating

unknown change in ground composition to less dense material.

ZONE 2 -
MICROGRAVITY SURVEY RESULTS

Z3-17: Distinct, large circular area of low gravity values, indicating
lower density ground material. Due to its proximity to the proposed
adit location and correlation with magnetic and EM anomalous
features, it is recommended to ground-truth this area.
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COLOUR SCALE

A - Total Field (nT)
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B - Analytical Signal (nT/m)
327 643 8691076 1377 1816 2770 4104 6008 9279
[ I I
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C - Electrical Conductivity (mS/m)
331 462 484 490 513 530 550 582 627 703 87.0 1343 3717

D - In-phase Response (ppm)
192377 2845 2551 4728 7000 9936 15247 46810 313486

NOTES

Zone 3 can be divided into a lower lying flat
area and sloped terrace base (north of steep
slope), and a flat area usually covered in coal
stock-piles in the south (approximately 8m
higher than the north area). Due to an uneven
surface, large boulders and vegetation on the
slope in the north part of the zone, the
magnetic and EM survey could not be
undertaken on the slope. The flat, lower lying
part of the north of Zone 3 was accessible in
some parts, however, due to a large amount of
metal interference (discarded rollers, rails and
fencing), this area was not surveyed with the
EM and magnetic techniques.

The expected location of adit 284210-020 was
covered with all survey techniques; adit
284210-019 proposed location is on the break
of slope with limited accessibility for the
geophysical surveys.

The results of the magnetic and the
electromagnetic surveys show relatively
homogenous coal spoil material in this zone.

Main features detected in the surveys are
highlighted and described below.

ID DESCRIPTION

Z3-1: High instrument response/overload
associated with reinforced access road.

Z3-2: Increase in magnetic response adjoining
access road; may be linked to road
construction, service or similar. Due to the
relative proximity to the proposed adit
284210-020 location, this feature may warrant
further investigation.

Z3-3: Instrument interference from metal
containers bordering the survey grid.

Z3-4: Increase in magnetic values, indicating
increase in ferrous material/spoil in the
subsurface.

KEY

O  Expected location of mineshaft
Expected location of adit

{z14) 1D of detected feature
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—-0.015
Z3-5: Relatively similar gravity values ] :8-8%5
(homogenous ground) in south coal storage - 003 o
area. -0.035 A
Z3-6: Relatively broad zone of low gravity values -0.04 a
associated with the sloped bank, indicating less :8'8‘5‘5 2
dense material that would be expected on -0.055 [0
uncompacted, loose slip material. May warrant further -0.06 v
investigation at closest proximity to proposed mine Gravity
adit 284210-019 location. (mGals)
Z3-7: Subtle, localised decrease in ground density in
proximity to proposed mine adit 284210-020 location. DATA NOTES
May warrant further investigation.
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410 441 452 460 467 473 479 485 49 498 506 815 831
[ B ] | TN

D - In-phase Response (ppm)
-946 4 -5471 -3638 -2132 -736 359 1309 2722 4937

NOTES

This zone targets adits 285210-025 and
285210-002. Adit 285210-002 was located in
the eastern part of Zone 4 and awaits tree
clearance for the survey to be undertaken

The area of adit 285210-025 was located
within a narrow wooded zone, partially
cleared for the survey to take place. The
metallic fencing located within the survey area
has caused some interference, however, large
dipolar responses in close proximity to the adit
may be related to the mine workings and are
recommended for intrusive investigation.

The results of the magnetic and the
electromagnetic survey correlate well and
highlight different ground characteristics and
potential structures or features buried in the
subsurface. Areas that show extreme values
or instrument overload indicate buried metal.

Main features detected in the surveys are
highlighted and described below.

ID DESCRIPTION

Z4-1: Zone of large dipolar instrument
responses near to proposed adit location.
Z4-2: Zone of high instrument response to the
west of the expected adit location, indicating
high concentration of ferrous material and
increased ground conductivity.

Z4-3: Overgrown, difficult to access area, with
scattered high instrument responses indicating
metallic debris or ferrous rich colliery spoil in
the shallow subsurface.

Z4-4: Increased magnetic responses in field
likely indicates more ferrous rich colliery spoil.

KEY

O  Expected location of mineshaft
Expected location of adit

(23/1\,) ID of detected feature
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DATA NOTES

Reduction density used 1600 g/m’

GRAVITY ID DESCRIPTION

Z4-5: Low gravity values close to the proposed adit location
indicating less dense ground and correlating with a cluster of
magnetic and EM anomalies. This area is recommended for
intrusive investigation.

Z4-6: Low gravity zones likely indicates less dense areas of
made-ground/colliery spoil.
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Appendix - Magnetic Survey

The magnetic survey technique is based on mapping localised variations in the Earth’s magnetic field caused
sub-surface magnetic materials, which range from naturally occurring magnetic minerals to man-made
ferrous objects. This leads to a wide range of applications from small-scale archeology and engineering
surveys to detect buried metallic objects, to large-scale surveys carried out to investigate regional geological
trends or mineralisation.

Magnetic surveys are carried out using a man-portable instrument with readings taken on a regular grid or
along selected traverse lines. The equipment functions by measuring the Earth's magnetic field to a very high
precision at each survey station. Ferrous materials in the subsurface have an induced magnetic field that is
superimposed on the Earth's field at that location creating a magnetic anomaly. The spacing of survey stations
depends on the width of the expected anomaly, which broadens with the size, and depth of burial of the
targeted feature. Continuous profiling methods may be used for a high-resolution dataset.

Magnetometer data are stored digitally by the survey instrument and down loaded to a field computer at the
end of each day. The magnetic data are then processed to enhance any identifiable anomalies and presented
on colour-contoured plots overlain with site maps (when available).

The results of the magnetic survey are usually presented as total field and analytical signal plots . The total
field data may be used to observe the general character of the magnetic field across the survey area while the
peak values (pink) displayed on the analytical signal plot indicate the source positions for dipole type magnetic
anomalies. In general terms, the interpretation of a magnetic anomaly is based on observing the type
(pole/dipole), amplitude and wavelength of the anomalous features.

Gradiometer survey Magnetic anomalies Guide to anomaly size

short wavelength
high amplitude 500 4
400
300 -
200 -

Surface

Magnetic field

@ Shallow target

longer wavelength
= lower amplitude

10 4

Magnetic field (nTesla)

Magnetic field

Surface

1 2 4 6 810
@® Deeper target Depth (m from sensor)

isolated
anomalies

influence of
metal fence

cluster of
anomalies

Constraints

Metal objects or structures close to the survey area (fences, vehicles, debris etc.) produce a strong signal
that can overshadow more subtle effects of sub-surface anomalies.

T TERRA [=)-\}




Appendix - Ground conductivity (EM) survey

Aground conductivity or electromagnetic (EM) survey involves the generation of an EM field at the surface and
subsequent measuring of the response as it propagates through the subsurface. The main components of the
instrument are a transmitter coil (to generate the primary EM field) and receiver coil (to measure the induced
secondary EM field). The amplitude and phase-shift of the secondary field are recorded and are then
converted into values for ground conductivity and in-phase component (metal indicator).

The ground conductivity (EM) instruments are either hand carried or mounted/towed behind a quad bike.
Readings are usually taken on a regular grid or along selected traverse lines and positional control can be
provided by dGPS if there is sufficient satellite coverage.

The selection of the particular EM instrument (EM-38/EM-31/GEM-2) is primarily based on the required
penetration depth of the survey. However for most conductivity surveys the GEM-2 has replaced the more
conventional EM-31 instrument due to its ability to simultaneously acquire data at different frequencies (i.e.
different depth levels) and a greater depth of penetration. At the end of each survey, the survey data is
downloaded to a field computer and corrected for instrument, diurnal and positional shifts. Additional editing
may be carried out to remove any 'noisy' data values/positions.

The results from the EM survey can be presented as colour contoured plots of conductivity and inphase (metal
response) data. In general terms, a relative increase in conductivity values usually indicates a local increase in
clay content or water saturation. However, if there is a corresponding increase in the inphase response, the
influence of some artificial source is likely (i.e. metal).

EM-38 EM-31 GEM-2

Single frequency Single frequency Multi-frequency
Exploration depth ~1.5m Exploration depth ~3 to 5m Exploration depth up to 10m

Towed EM-38 with dGPS General principle of EM surveying

transmitter receiver

O primary EM field -~
/ »
surface
modified secondary
primary field eddy currents field

conductor

Ground conductivity data plot

shallow &
limestone — o

bedrock

linear feature
sediments

: \ clay-rich

Constraints
Power lines, buildings, metal structures (fences, rebar, vehicles, debris etc.) and buried services can interfere

with the electro-magnetic measurements.
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